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<110> Abbott Laboratories 
Mukerji, Pradip / 
Das, Tapas 
Huang, Yung-Sheng 
Parker-Barnes, Jennifer M. 
Leonard, Amanda Eun-Yeong 
Thurmond, Jennifer M. 

<120> ELONGASE GENES AND USES THEREOF 



<130> 6407. US. P2 

<140> 09/624, 670 
<141> 2000-07-24 

<150> US 09/379, 095 
<151> 1999-08-23 

<150> US 09/145,828 
<151> 1998-09-02 

<160> 87 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 954 
<212> DNA 

<213> Mortierella alpina 



<400> 1 

atggccgccg caatcttgga caaggtcaac ttcggcattg atcagccctt cggaatcaag 60 

ctcgacacct actttgctca ggcctatgaa ctcgtcaccg gaaagtccat cgactccttc 120 

gtcttccagg agggcgtcac gcctctctcg acccagagag aggtcgccat gtggactatc 180 

acttacttcg tcgtcatctt tggtggtcgc cagatcatga agagccagga cgccttcaag 240 

ctcaagcccc tcttcatcct ccacaacttc ctcctgacga tcgcgtccgg atcgctgttg 300 

ctcctgttca tcgagaacct ggtccccatc ctcgccagaa acggactttt ctacgccatc 360 

tgcgacgacg gtgcctggac ccagcgcctc gagctcctct actacctcaa ctacctggtc 420 

aagtactggg agttggccga caccgtcttt ttggtcctca agaagaagcc tcttgagttc 480 

ctgcactact tccaccactc gatgaccatg gttctctgct ttgtccagct tggaggatac 540 

acttcagtgt cctgggtccc tattaccctc aacttgactg tccacgtctt catgtactac 600 

tactacatgc gctccgctgc cggtgttcgc atctggtgga agcagtactt gaccactctc 660 

cagatcgtcc agttcgttct tgacctcgga ttcatctact tctgcgccta cacctacttc 720 

gccttcacct acttcccctg ggctcccaac gtcggcaagt gcgccggtac cgagggtgct 780 

gctctctttg gctgcggact cctctccagc tatctcttgc tctttatcaa cttctaccgc 840 

attacctaca atgccaaggc caaggcagcc aaggagcgtg gaagcaactt tacccccaag 900 

actgtcaagt ccggcggatc gcccaagaag ccctccaaga gcaagcacat ctaa 954 



<210> 2 
<211> 957 
<212> DNA 

<213> Mortierella alpina 
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<400> 2 

atggagtcga ttgcgccatt cctcccatca aagatgccgc aagatctgtt tatggacctt 60 

gccaccgcta tcggtgtccg ggccgcgccc tatgtcgatc ctctcgaggc cgcgctggtg 120 

gcccaggccg agaagtacat ccccacgatt gtccatcaca cgcgtgggtt cctggtcgcg 180 

gtggagtcgc ctttggcccg tgagctgccg ttgatgaacc cgttccacgt gctgttgatc 240 

gtgctcgctt atttggtcac ggtctttgtg ggcatgcaga tcatgaagaa ctttgagcgg 300 

ttcgaggtca agacgttttc gctcctgcac aacttttgtc tggtctcgat cagcgcctac 360 

atgtgcggtg ggatcctgta cgaggcttat caggccaact atggactgtt tgagaacgct 420 

gctgatcata ccttcaaggg tcttcctatg gccaagatga tctggctctt ctacttctcc 480 

aagatcatgg agtttgtcga caccatgatc atggtcctca agaagaacaa ccgccagatc 540 

tccttcttgc acgtttacca ccacagctcc atcttcacca tctggtggtt ggtcaccttt 600 

gttgcaccca acggtgaagc ctacttctct gctgcgttga actcgttcat ccatgtgatc 660 

atgtacggct actacttctt gtcggccttg ggcttcaagc aggtgtcgtt catcaagttc 720 

tacatcacgc gctcgcagat gacacagttc tgcatgatgt cggtccagtc ttcctgggac 780 

atgtacgcca tgaaggtcct tggccgcccc ggatacccct tcttcatcac ggctctgctt 840 

tggttctaca tgtggaccat gctcggtctc ttctacaact tttacagaaa gaacgccaag 900 

ttggccaagc aggccaaggc cgacgctgcc aaggagaagg caaggaagtt gcagtaa 957 



<210> 3 

<211> 914 

<212> DNA 

<213> Homo sapiens 



<400> 3 

atggaacatt ttgatgcatc acttagtacc tatttcaagg cattgctagg ccctcgagat 60 

actagagtaa aaggatggtt tcttctggac aattatatac ccacatttat ctgctctgtc 120 

atatatttac taattgtatg gctgggacca aaatacatga ggaataaaca gccattctct 180 

tgccggggga ttttagtggt gtataacctt ggactcacac tgctgtctct gtatatgttc 240 

tgtgagttag taacaggagt atgggaaggc aaatacaact tcttctgtca gggcacacgc 300 

accgcaggag aatcagatat gaagattatc cgtgtcctct ggtggtacta cttctccaaa 360 

ctcatagaat ttatggacac tttcttcttc atcctgcgca agaacaacca ccagatcacg 420 

gtcctgcacg tctaccacca tgcctcgatg ctgaacatct ggtggtttgt gatgaactgg 480 

gtcccctgcg gccactctta ttttggtgcc acacttaata gcttcatcca cgtcctcatg 540 

tactcttact atggtttgtc gtcagtccct tccatgcgtc catacctctg gtggaagaag 600 

tacatcactc aggggcagct gcttcagttt gtgctgacaa tcatccagac cagctgcggg 660 

gtcatctggc cgtgcacatt ccctcttggt tggttgtatt tccagattgg atacattatt 720 

tccctgattg ctctcttcac aaacttctac attcagacct acaacaagaa aggggcctcc 780 

cgaaggaaag accacctgaa ggaccaccag aatgggtccg tggctgctgt gaatggacac 840 

accaacagct tttcacccct ggaaaacaat gtgaagccaa ggaagctgcg gaaggattga 900 

agtcaaagaa ttga 914 



<210> 4 
<211> 867 
<212> DNA 

<213> Caenorhabdit is elegans 



<400> 4 

atggctcagc atccgctcgt tcaacggctt ctcgatgtca aattcgacac gaaacgattt 60 

gtggctattg ctactcatgg gccaaagaat ttccctgacg cagaaggtcg caagttcttt 120 

gctgatcact ttgatgttac tattcaggct tcaatcctgt acatggtcgt tgtgttcgga 180 

acaaaatggt tcatgcgtaa tcgtcaacca ttccaattga ctattccact caacatctgg 240 

aatttcatcc tcgccgcatt ttccatcgca ggagctgtca aaatgacccc agagttcttt 300 

ggaaccattg ccaacaaagg aattgtcgca tcctactgca aagtgtttga tttcacgaaa 360 

ggagagaatg gatactgggt gtggctcttc atggcttcca aacttttcga acttgttgac 420 

accatcttct tggttctccg taaacgtcca ctcatgttcc ttcactggta tcaccatatt 480 

ctcaccatga tctacgcctg gtactctcat ccattgaccc caggattcaa cagatacgga 540 

atttatctta actttgtcgt ccacgccttc atgtactctt actacttcct tcgctcgatg 600 
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aagattcgcg tgccaggatt catcgcccaa gctatcacat ctcttcaaat cgttcaattc 660 

atcatctctt gcgccgttct tgctcatctt ggttatctca tgcacttcac caatgccaac 720 

tgtgatttcg agccatcagt attcaagctc gcagttttca tggacacaac atacttggct 780 

cttttcgtca acttcttcct ccaatcatat gttctccgcg gaggaaaaga caagtacaag 840 

gcagtgccaa agaagaagaa caactaa 867 



<210> 5 
<211> 879 
<212> DNA 

<213> Mus musculus 



<400> 5 

atggagcagc tgaaggcctt tgataatgaa gtcaatgctt tcttggacaa catgtttgga 60 

ccacgagatt ctcgagttcg cgggtggttc ctgctggact cttaccttcc caccttcatc 120 

ctcaccatca cgtacctgct ctcgatatgg ctgggtaaca agtacatgaa gaacaggcct 180 

gctctgtctc tcaggggcat cctcaccttg tataacctcg caatcacact tctttctgcg 240 

tatatgctgg tggagctcat cctctccagc tgggaaggag gttacaactt gcagtgtcag 300 

aatctcgaca gtgcaggaga aggtgatgtc cgggtagcca aggtcttgtg gtggtactac 360 

ttctccaaac tagtggagtt cctggacacg attttctttg ttctacgaaa aaagaccaat 420 

cagatcacct tccttcatgt ctatcaccac gcgtccatgt tcaacatctg gtggtgtgtt 480 

ttgaactgga taccttgtgg tcaaagcttc tttggaccca ccctgaacag ctttatccac 540 

attctcatgt actcctacta cggcctgtct gtgttcccgt ccatgcacaa gtacctttgg 600 

tggaagaagt acctcacaca ggctcagctg gtgcagttcg tactcaccat cacgcacacg 660 

ctgagtgccg tggtgaagcc ctgtggcttc ccctttggct gtctcatctt ccagtcttcc 720 

tatatgatga cgctggtcat cctgttctta aacttctata ttcagacata ccggaaaaag 780 

ccagtgaaga aagagctgca agagaaagaa gtgaagaatg gtttccccaa agcccactta 840 

attgtggcta atggcatgac ggacaagaag gctcaataa 879 



<210> 6 
<211> 900 
<212> DNA 

<213> Mus musculus 



<400> 6 

atggaacatt tcgatgcgtc actcagtacc tatttcaagg ccttcctggg cccccgagat 60 

acaagagtca aaggatggtt cctcctggac aattacatcc ctacgtttgt ctgttctgtt 120 

atttacttac tcattgtatg gctgggacca aaatacatga agaaccggca gccgttctct 180 

tgccgaggca tcctgcagtt gtataacctt ggactcaccc tgctgtctct ctacatgttc 240 

tatgagttgg tgacaggtgt gtgggagggc aaatacaact ttttctgcca gggaacacgc 300 

agcgcgggag aatccgatat gaagatcatc cgcgtcctct ggtggtacta cttctccaaa 360 

ctcatcgaat tcatggacac ctttttcttc atccttcgca agaacaacca ccagatcacc 420 

gtgctccatg tctaccacca cgctaccatg ctcaacatct ggtggtttgt gatgaactgg 480 

gttccctgcg gccattcata ttttggtgcg acactcaaca gcttcatcca tgtcctcatg 540 

tactcgtact atggtctgtc ctccatcccg tccatgcgtc cctacctctg gtggaaaaag 600 

tacatcactc aagggcagct ggtccagttt gtgctgacaa tcatccagac gacctgcggg 660 

gtcttctggc catgctcctt ccctctcggg. tggctgttct tccagattgg atacatgatt 720 

tccctgattg ctctcttcac aaacttctac attcagactt acaacaagaa aggggcctct 780 

cggaggaaag accacctgaa gggccaccag aacgggtctg tggccgccgt caacggacac 840 

accaacagct tcccttccct ggaaaacagc gtgaagccca ggaagcagcg aaaggattga 900 



<210> 7 

<211> 83 

<212> PRT 

<213> Jojoba KCS 

<400> 7 

Ala Thr Leu Pro Asn Phe Lys Ser Ser lie Asn Leu His His Val Lys 
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15 10 15 

Leu Gly Tyr His Tyr Leu lie Ser Asn Ala Leu Phe Leu Val Phe lie 

20 25 30 

Pro Leu Leu Gly Leu Ala Ser Ala His Leu Ser Ser Phe Ser Ala His 

35 40 45 

Asp Leu Ser Leu Leu Phe Asp Leu Leu Arg Arg Asn Leu Leu Pro Val 

50 55 60 

Val Val Cys Ser Phe Leu Phe Val Leu Leu Ala Thr Leu His Phe Leu 
65 70 75 80 

Thr Arg Pro 

<210> 8 
<211> 80 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 8 

Ser Thr 'Leu Pro Pro Val Leu Tyr Ala lie Thr Ala Tyr Tyr Val lie 

15 10 15 

lie Phe Gly Gly Arg Phe Leu Leu Ser Lys Ser Lys Pro Phe Lys Leu 

20 25 30 

Asn Gly Leu Phe Gin Leu His Asn Leu Val Leu Thr Ser Leu Ser Leu 

35 40 45 

Thr Leu Leu Leu Leu Met Val Glu Gin Leu Val Pro lie lie Val Gin 

50 55 60 

His Gly Leu Tyr Phe Ala lie Cys Asn lie Gly Ala Trp Thr Gin Pro 
65 70 75 80 

<210> 9 
<211> 240 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 9 

tccaccctcc cccccgtcct ctacgccatc accgcctact acgtcatcat cttcggtggt 60 
cgcttcctcc tctccaagtc caagcccttc aagctcaacg gtctcttcca gctccacaac 120 
ctcgtcctca cctccctctc cctcaccctc ctcctcctca tggtcgagca gctcgtcccc 180 
atcatcgtcc agcacggtct ctacttcgcc atctgcaaca tcggtgcctg gacccagccc 240 

<210> 10 
<211> 33 
<212> DNA 

<213> Mortierella alpina 
<400> 10 

gaattcaggc atggccgccg caatcttgga caa 33 

<210> 11 

<211> 49 

<212> DNA 

<213> Mortierella alpina 

<400> 11 

gaattcaggc atctcatgga tccgccatgg ccgccgcaat cttggacaa 4 9 

<210> 12 
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<211> 317 
<212> PRT 

<213> Mortierella alpina 



<400> 12 



Met 


Ala 


Ala 


Ala 


He 


Leu 


Asp 


Lys 


Val 


Asn 


Phe 


Gly 


He 


Asp 


Gin 


Pro 


1 








5 










10 










15 




Phe 


Gly 


He 


Lys 


Leu 


Asp 


Thr 


Tyr 


Phe 


Ala 


Gin 


Ala 


Tyr 


Glu 


Leu 


Val 








20 










25 










30 






Thr 


Gly 


Lys 


Ser 


He 


Asp 


Ser 


Phe 


Val 


Phe 


Gin 


Glu 


Gly 


Val 


Thr 


Pro 






35 










40 


















Leu 


Ser 


Thr 


Gin 


Arg 


Glu 


Val 


Ala 


Met 


Trp 


Thr 


He 


Thr 


Tyr 


Phe 


Val 




50 










55 










60 










Val 


He 


Phe 


Gly 


Gly 


Arg 


Gin 


He 


Met 


Lys 


Ser 


Gin 


Asp 


Ala 


Phe 


Lys 


65 










70 










75 










80 


Leu 


Lvs 


Pro 


Leu 


Phe 


He 


Leu 


His 


Asn 


Phe 


Leu 


Leu 


Thr 


He 


Ala 


Ser 








85 










90 










95 




Gly 


Ser 


Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 


Asn 


Leu 


Val 


Pro 


He 


Leu 


Ala 








100 










105 










110 






Arg 


Asn 


Gly 


Leu 


Phe 


Tyr 


Ala 


He 


Cys 


Asp 


Asp 


Gly 


Ala 


Trp 


Thr 


Gin 






115 










12 0 










125 








Arg 


Leu 


Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 


Tyr 


Leu 


Val 


Lys 


Tyr 


Trp 


Glu 




130 










135 










140 










Leu 


Ala 


Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 


Lys 


Lys 


Lys 


Pro 


Leu 


Glu 


Phe 


145 










150 










155 










160 


Leu 


His 


Tyr 


Phe 


His 


His 


Ser 


Met 


Thr 


Met 


Val 


Leu 


Cys 


Phe 


Val 


Gin 










165 










170 










175 




Leu 


Gly 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 


Val 


Pro 


He 


Thr 


Leu 


Asn 


Leu 








180 










185 










190 






Thr 


Val 


His 


Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 


Tyr 


Met 


Arg 


Ser 


Ala 


Ala 


Gly 






195 










200 










205 








Val 


Arg 


He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 


Thr 


Thr 


Leu 


Gin 


He 


Val 


Gin 




210 










215 










220 










Phe 


Val 


Leu 


Asp 


Leu 


Gly 


Phe 


He 


Tyr 


Phe 


Cys 


Ala 


Tyr 


Thr 


Tyr 


Phe 


225 










230 










235 










240 


Ala 


Phe 


Thr 


Tyr 


Phe 


Pro 


Trp 


Ala 


Pro 


Asn 


Val 


Gly 


Lys 


Cys 


Ala 


Gly 










245 










250 










o c c 

255 




Thr 


Glu 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


Gly 


Leu 


Leu 


Ser 


Ser 


Tyr 


Leu 








260 










265 










270 






Leu 


Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 


Thr 


Tyr 


Asn 


Ala 


Lys 


Ala 


Lys 






275 










280 










285 








Ala 


Ala 


Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


Thr 


Pro 


Lys 


Thr 


Val 


Lys 


Ser 




290 










295 










300 










Gly 


Gly 


Ser 


Pro 


Lys 


Lys 


Pro 


Ser 


Lys 


Ser 


Lys 


His 


He 








305 










310 










315 












<210> 13 




























<211> 347 




























<212> PRT 




























<213> Saccharomyces 


cerevisiae 


















<400> 13 




























Met 


Asn 


Ser 


Leu 


Val 


Thr 


Gin 


Tyr 


Ala 


Ala 


Pro 


Leu 


Phe 


Glu 


Arg 


Tyr 


1 








5 










10 










15 




Pro 


Gin 


Leu 


His 


Asp 


Tyr 


Leu 


Pro 


Thr 


Leu 


Glu 


Arg 


Pro 


Phe 


Phe 


Asn 








20 










25 










30 






He 


Ser 


Leu 


Trp 


Glu 


His 


Phe 


Asp 


Asp 


Val 


Val 


Thr 


Arg 


Val 


Thr 


Asn 
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35 40 45 

Gly Arg Phe Val Pro Ser Glu Phe Gin Phe lie Ala Gly Glu Leu Pro 

50 55 60 

Leu Ser Thr Leu Pro Pro Val Leu Tyr Ala lie Thr Ala Tyr Tyr Val 
65 70 75 80 

lie lie Phe Gly Gly Arg Phe Leu Leu Ser Lys Ser Lys Pro Phe Lys 

85 90 95 

Leu Asn Gly Leu 'Phe Gin Leu His Asn Leu Val Leu Thr Ser Leu Ser 

100 105 110 

Leu Thr Leu Leu Leu Leu Met Val Glu Gin Leu Val Pro lie lie Val 

115 120 125 

Gin His Gly Leu Tyr Phe Ala lie Cys Asn lie Gly Ala Trp Thr Gin 

130 135 140 

Pro Leu Val Thr Leu Tyr Tyr Met Asn Tyr lie Val Lys Phe lie Glu 
145 150 155 160 

Phe lie Asp Thr Phe Phe Leu Val Leu Lys His Lys Lys Leu Thr Phe 

165 170 175 

Leu His Thr Tyr His His Gly Ala Thr Ala Leu Leu Cys Tyr Thr Gin 

180 185 190 

Leu Met Gly Thr Thr Ser lie Ser Trp Val Pro lie Ser Leu Asn Leu 

195 200 205 

Gly Val His Val Val Met Tyr Trp Tyr Tyr Phe Leu Ala Ala Arg Gly 

210 215 220 

lie Arg Val Trp Trp Lys Glu Trp Val Thr Arg Phe Gin lie lie Gin 
225 230 235 240 

Phe Val Leu Asp lie Gly Phe lie Tyr Phe Ala Val Tyr Gin Lys Ala 

245 250 255 

Val His Leu Tyr Phe Pro lie Leu Pro His Cys Gly Asp Cys Val Gly 

260 265 270 

Ser Thr Thr Ala Thr Phe Ala Gly Cys Ala lie lie Ser Ser Tyr Leu 

275 280 285 

Val Leu Phe lie Ser Phe Tyr lie Asn Val Tyr Lys Arg Lys Gly Thr 

290 295 300 

Lys Thr Ser Arg Val Val Lys Arg Ala His Gly Gly Val Ala Ala Lys 
305 310 315 320 

Val Asn Glu Tyr Val Asn Val Asp Leu Lys Asn Val Pro Thr Pro Ser 

325 330 335 

Pro Ser Pro Lys Pro Gin His Arg Arg Lys Arg 
340 345 

<210> 14 
<211> 345 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 14 

Met Asn Thr Thr Thr Ser Thr Val lie Ala Ala Val Ala Asp Gin Phe 

15 10 15 

Gin Ser Leu Asn Ser Ser Ser Ser Cys Phe Leu Lys Val His Val Pro 

20 25 30 

Ser lie Glu Asn Pro Phe Gly lie Glu Leu Trp Pro lie Phe Ser Lys 

35 40 45 

Val Phe Glu Tyr Phe Ser Gly Tyr Pro Ala Glu Gin Phe Glu Phe lie 

50 55 60 

His Asn Lys Thr Phe Leu Ala Asn Gly Tyr His Ala Val Ser lie lie 
65 70 75 80 

lie Val Tyr Tyr lie lie lie Phe Gly Gly Gin Ala lie Leu Arg Ala 
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85 










90 










95 




Leu 


Asn 


Ala 


Ser 
100 


Pro 


Leu 


Lys 


Phe 


Lys 
105 


Leu 


Leu 


Phe 


Glu 


He 
110 


His 


Asn 


Leu 


Phe 


Leu 
115 


Thr 


Ser 


He 


Ser 


Leu 
120 


Val 


Leu 


Trp 


Leu 


Leu 
125 


Met 


Leu 


Glu 


Gin 


Leu 
130 


Val 


Pro 


Met 


Val 


Tyr 
135 


His 


Asn 


Gly 


Leu 


Phe 
140 


Trp 


Ser 


He 


Cys 


Ser 


Lys 


Glu 


Ala 


Phe 


Ala 


Pro 


Lys 


Leu 


Val 


Thr 


Leu 


Tyr 


Tyr 


Leu 


Asn 


145 










150 










155 










160 


Tyr 


Leu 


Thr 


Lys 


Phe 
165 


Val 


Glu 


Leu 


He 


Asp 
170 


Thr 


Val 


Phe 


Leu 


Val 
175 


Leu 


Arg 


Arg 


Lys 


Lys 
180 


Leu 


Leu 


Phe 


Leu 


His 
185 


Thr 


Tyr 


His 


His 


Gly 
190 


Ala 


Thr 


Ala 


Leu 


Leu 
195 


Cys 


Tyr 


Thr 


Gin 


Leu 
200 


He 


Gly 


Arg 


Thr 


Ser 
205 


Val 


Glu 


Trp 


Val 


Val 
210 


He 


Leu 


Leu 


Asn 


Leu 
215 


Gly 


Val 


His 


Val 


He 
220 


Met 


Tyr 


Trp 


Tyr 


Tyr 


Phe 


Leu 


Ser 


Ser 


Cys 


Gly 


He 


Arg 


Val 


Trp 


Trp 


Lys 


Gin 


Trp 


Val 


225 










230 










235 










240 


Thr 


Arg 


Phe 


Gin 


He 
245 


He 


Gin 


Phe 


Leu 


He 
250 


Asp 


Leu 


Val 


Phe 


Val 
255 


Tyr 


Phe 


Ala 


Thr 


Tyr 
260 


Thr 


Phe 


Tyr 


Ala 


His 
265 


Lys 


Tyr 


Leu 


Asp 


Gly 
270 


He 


Leu 


Pro 


Asn 


Lys 
275 


Gly 


Thr 


Cys 


Tyr 


Gly 
280 


Thr 


Gin 


Ala 


Ala 


Ala 
285 


Ala 


Tyr 


Gly 


Tyr 


Leu 
290 


He 


Leu 


Thr 


Ser 


Tyr 
295 


Leu 


Leu 


Leu 


Phe 


He 
300 


Ser 


Phe 


Tyr 


He 


Gin 


Ser 


Tyr 


Lys 


Lys 


Gly 


Gly 


Lys 


Lys 


Thr 


Val 


Lys 


Lys 


Glu 


Ser 


Glu 


305 










310 










315 










320 


Val 


Ser 


Gly 


Ser 


Val 
325 


Ala 


Ser 


Gly 


Ser 


Ser 
330 


Thr 


Gly 


Val 


Lys 


Thr 
335 


Ser 


Asn 


Thr 


Lys 


Val 
340 


Ser 


Ser 


Arg 


Lys 


Ala 
345 

















<210> 15 
<211> 587 
<212> DNA 

<213> Mortierella alpina 
<400> 15 

tctcgaccca gagagaggtc gccatgtgga ctatcactta cttcgtcgtc atctttggtg 60 

gtcgccagat catgaagagc caggacgcct tcaagctcaa gcccctcttc atcctccaca 120 

acttcctcct gacgatcgcg tccggatcgc tgttgctcct gttcatcgag aacctggtcc 180 

ccatcctcgc cagaaacgga cttttctacg ccatctgcga cgacggtgcc tggacccagc 240 

gcctcgagct cctctactac ctcaactacc tggtcaagta ctgggagttg gccgacaccg 300 

tctttttggt cctcaagaag aagcctcttg agttcctgca ctacttccac cactcgatga 360 

ccatggttct ctgctttgtc cagcttggag gatacacttc agtgtcctgg gtccctatta 420 

ccctcaactt gactgtccac gtcttcatgt actactacta catgcgctcc gctgccggtg 480 

ttcgcatctg gtggaagcag tacttgacca ctctccagat cgtccagttc gttcttgacc 540 

tcggattcat ctacttctgc gcctacacct acttcgcctt cacctac 587 

<210> 16 
<211> 590 
<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 16 
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cattaagcac tttgccccct gtgctatacg ccatcactgc ctattacgtt attatttttg 60 

gtggcaggtt tttgttaagt aagtcgaaac catttaaatt aaatggcctt ttccaattgc 120 

ataatttggt tttaacttca ctttcattga cgcttttatt gcttatggtt gaacaattag 180 

tgccaattat tgttcagcac gggttatact tcgctatctg taatattggt gcttggactc 240 

aaccgctcgt tacattatat tacatgaatt acattgtcaa gtttattgaa tttatagaca 300 

cctttttctt ggtgctaaaa cataaaaaat tgacattttt gcatacttat caccatggcg 360 

ctactgcctt attatgttac acccaattga tgggcaccac atctatttct tgggtcccta 420 

tttcattgaa ccttggtgtt cacgtggtta tgtattggta ctatttcttg gctgccagag 480 

gcatcagggt ctggtggaag gaatgggtta ccagatttca aattatccaa tttgttttgg 540 

atatcggttt catatatttt gctgtctacc aaaaagcagt tcacttgtat 590 



<210> 17 

<211> 278 

<212> PRT 

<213> Caenorhabditis elegans 



<400> 17 



Arg 


Thr 


Phe 


Lys 


Met 


Met 


Asp 


Gin 


He 


Leu 


Glv 


Thr 


Asn 


Phe 


Thr 


Tvr 










5 










10 










15 




Glu 


Gly 


Ala 


Lys 


Glu 


Val 


Ala 


Arg 


Glv 


Leu 


Glu 


Glv 


Phe 


Ser 


Ala 


Lys 








20 










25 










30 






Leu 


Ala 


Val 


Glv 


T vr 


He 


Ala 


Thr 


He 


Phe 


Gly 


Leu 


Lvs 


Tyr 


Tyr 


Met 






35 










40 










45 








Lys 


Asp 


Arg 


Lvs 


Ala 


Phe 


Asp 


Leu 


Ser 


Thr 


Pro 


Leu 


Asn 


He 


Trp 


Asn 




50 










55 










60 










Gly 


He 


Leu 


Ser 


Thr 


Phe 


Ser 


Leu 


Leu 


Gly 


Phe 


Leu 


Phe 


Thr 


Phe 


Pro 


65 










70 










75 










80 


Thr 


Leu 


Leu 


Ser 


Val 


He 


Arg 


Lys 


Asp 


Gly 


Phe 


Ser 


His 


Thr 


Tyr 


Ser 










85 










90 










95 




His 


Val 


Ser 


Glu 


Leu 


Tyr 


Thr 


Asp 


Ser 


Thr 


Ser 


Gly 


Tyr 


Trp 


He 


Phe 








100 










105 










110 






Leu 


Trp 


Val 


He 


Ser 


Lys 


He 


Pro 


Glu 


Leu 


Leu 


Asp 


Thr 


Val 


Phe 


He 






115 










120 










125 








Val 


Leu 


Arg 


Lys 


Arg 


Pro 


Leu 


He 


Phe 


Met 


His 


Trp 


Tyr 


His 


His 


Ala 




130 










135 










140 










Leu 


Thr 


Gly 


Tyr 


Tyr 


Ala 


Leu 


Val 


Cys 


Tyr 


His 


Glu 


Asp 


Ala 


Val 


His 


145 










150 










155 










160 


Met 


Val 


Trp 


Val 


Val 


Trp 


Met 


Asn 


Tyr 


He 


He 


His 


Ala 


Phe 


Met 


Tyr 










165 










170 










175 




Gly 


Tyr 


Tyr 


Leu 


Leu 


Lys 


Ser 


Leu 


Lys 


Val 


Pro 


He 


Pro 


Pro 


Ser 


Val 








180 










185 










190 






Ala 


Gin 


Ala 


He 


Thr 


Thr 


Ser 


Gin 


Met 


Val 


Gin 


Phe 


Ala 


Val 


Ala 


He 






195 










200 










205 








Phe 


Ala 


Gin 


Val 


His 


Val 


Ser 


Tyr 


Lys 


His 


Tyr 


Val 


Glu 


Gly 


Val 


Glu 




210 










215 










220 










Gly 


Leu 


Ala 


Tyr 


Ser 


Phe 


Arg 


Gly 


Thr 


Ala 


He 


Gly 


Phe 


Phe 


Met 


Leu 


225 










230 










235 










240 


Thr 


Thr 


Tyr 


Phe 


Tyr 


Leu 


Trp 


He 


Gin 


Phe 


Tyr 


Lys 


Glu 


His 


Tyr 


Leu 










245 










250 










255 




Lys 


Asn 


Gly 


Gly 


Lys 


Lys 


Tyr 


Asn 


Leu 


Ala 


Lys 


Asp 


Gin 


Ala 


Lys 


Thr 








260 










265 










270 






Gin 


Thr 


Lys 


Lys 


Ala 


Asn 























275 



<210> 18 
<211> 293 
<212> PRT 



<213> Mortierella alpina 
<220> 

<221> VARIANT 

<222> (293) . . . (293) 

<223> Xaa = Unknown or Other at 



<400> 18 



Ala 


Gin 


Ala 


Tyr 


Glu 


Leu 


Val 


Thr 


1 








5 








Phe 


Gin 


Glu 


Gly 


Val 


Thr 


Pro 


Leu 








20 










Tro 


Thr 


lie 


Thr 


Tvr 


Phe 


Val 


Val 






35 










40 


Lys 


Ser 


Gin 


Asp 


Ala 


Phe 


Lys 


Leu 




50 










55 




Phe 


Leu 


Leu 


Thr 


He 


Ala 


Ser 


Glv 


65 










70 






Asn 


Leu 


Val 


Pro 


He 


Leu 


Ala 


Arg 










85 








Asp 


Asp 


Glv 

V-> J. Jf 


Ala 


Trp 


Thr 


Gin 


Arg 








100 










Tvr 


Leu 


Val 


Lys 


Tvr 


Trp 


Glu 


Leu 






115 










120 


Lys 


Lys 


Lys 


Pro 


Leu 


Glu 


Phe 


Leu 




130 










135 




Met 


Val 


Leu 


Cvs 


Phe 


Val 


Gin 


Leu 


145 










150 






Val 


Pro 


He 


Thr 


Leu 


Asn 


Leu 


Thr 










165 








Tyr 


Met 


Arg 


Ser 


Ala 


Ala 


Gly 


Val 








180 










Thr 


Thr 


Leu 


Gin 


He 


Val 


Gin 


Phe 






195 










200 


Phe 


Cys 


Ala 


Tyr 


Thr 


Tyr 


Phe 


Ala 




210 










215 




Asn 


Val 


Gly 


Lys 


Cys 


Ala 


Gly 


Thr 


225 










230 






Gly 


Leu 


Leu 


Ser 


Ser 


Tyr 


Leu 


Leu 










245 








Thr 


Tyr 


Asn 


Ala 


Lys 


Ala 


Lys 


Ala 








260 










Thr 


Pro 


Lys 


Thr 


Val 


Lys 


Ser 


Gly 






275 










280 


Ser 


Lys 


His 


He 


Xaa 









290 



<210> 19 
<211> 238 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 19 

Ser Leu Leu Thr Asn Gin Asp Glu 

1 5 
Arg Phe He Gin Glu His Phe Gly 
20 
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position 293 



Gly 


Lys 


Ser 


He 


Asp 


Ser 


Phe 


Val 




10 










15 




Ser 


Thr 


Gin 


Arg 


Glu 


Val 


Ala 


Met 


25 










30 






He 


Phe 


Gly 


Gly 


Arq 


Gin 


He 


Met 










45 








Lvs 


Pro 


Leu 


Phe 


He 


Leu 


His 


Asn 








60 










Ser 


Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 






75 










80 


Asn 


Glv 


Leu 


Phe 


Tvr 


Ala 


He 


Cys 




90 










95 




Leu 


Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 


105 










110 






Ala 


Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 










125 








His 


Tvr 


Phe 


His 


His 


Ser 


Met 


Thr 








140 










Gly 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 






155 










160 


Val 


His 


Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 




170 










175 




Arg 


He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 


185 










190 






Val 


Leu 


Asp 


Leu 


Gly 


Phe 


He 


Tyr 










205 








Phe 


Thr 


Tyr 


Phe 


Pro 


Trp 


Ala 


Pro 








220 










Glu 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 






235 










240 


Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 




250 










255 




Ala 


Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


265 










270 






Gly 


Ser 


Pro 


Lys 


Lys 


Pro 


Ser 


Lys 










285 








Val 


Phe 


Pro 


His 


He 


Arg 


Ala 


Arg 




10 










15 




Leu 


Phe 


Val 


Gin 


Met 


Ala 


He 


Ala 


25 










30 
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Tyr 


Val 


He 


Leu 


Val 


Phe 


Ser 


He 


Lys 


Arg 


Phe 


Met 


Arg 


Asp 


Arg 


Glu 






35 










40 










45 








Pro 


Phe 


Gin 


Leu 


Thr 


Thr 


Ala 


Leu 


Arg 


Leu 


Trp 


Asn 


Phe 


Phe 


Leu 


Ser 




50 










55 










60 










Val 


Phe 


Ser 


He 


Tyr 


Gly 


Ser 


Trp 


Thr 


Met 


Phe 


Pro 


Phe 


Met 


Val 


Gin 


65 










70 










75 










80 


Gin 


He 


Arg 


Leu 


Tyr 


Gly 


Leu 


Tyr 


Gly 


Cys 


Gly 


Cys 


Glu 


Ala 


Leu 


Ser 










85 










90 










95 




Asn 


Leu 


Pro 


Ser 


Gin 


Ala 


Glu 


Tyr 


Trp 


Leu 


Phe 


Leu 


Thr 


He 


Leu 


Ser 








100 










105 










110 






Lys 


Ala 


Val 


Glu 


Phe 


Val 


Asp 


Thr 


Phe 


Phe 


Leu 


Val 


Leu 


Arg 


Lys 


Lys 






115 










120 










125 








Pro 


Leu 


He 


Phe 


Leu 


His 


Trp 


Tyr 


His 


His 


Met 


Ala 


Thr 


Phe 


Val 


Phe 




130 










135 










140 










Phe 


Cys 


Ser 


Asn 


Tyr 


Pro 


Thr 


Pro 


Ser 


Ser 


Gin 


Ser 


Arg 


Val 


Gly 


Val 


145 










150 










155 










160 


He 


Val 


Asn 


Leu 


Phe 


Val 


His 


Ala 


Phe 


Met 


Tyr 


Pro 


Tyr 


Tyr 


Phe 


Thr 










165 










170 










175 




Arg 


Ser 


Met 


Asn 


He 


Lys 


Val 


Pro 


Ala 


Lys 


He 


Ser 


Met 


Ala 


Val 


Thr 








180 










185 










190 






Val 


Leu 


Gin 


Leu 


Thr 


Gin 


Phe 


Met 


Cys 


Phe 


He 


Tyr 


Gly 


Cys 


Thr 


Leu 






195 










200 










205 








Met 


Tyr 


Tyr 


Ser 


Leu 


Ala 


Thr 


Asn 


Gin 


Ala 


Arg 


Tyr 


Pro 


Ser 


Asn 


Thr 




210 










215 










220 










Pro 


Ala 


Thr 


Leu 


Gin 


Cys 


Leu 


Ser 


Tyr 


Thr 


Leu 


His 


Leu 


Leu 






225 










230 










235 












<210> 20 




























<211> 28 


19 




























<212> PRT 




























<213> Mortierella alpina 




















<220> 






























<221> VARIANT 


























<222> (2 


:89) , 


. . . (289) 
























<223> Xaa = 


Unknown 


or Other at 


position 289 










<400> 20 




























Glu 


Leu 


Val 


Thr 


Gly 


Lys 


Ser 


He 


Asp 


Ser 


Phe 


Val 


Phe 


Gin 


Glu 


Gly 


1 








5 










10 










15 




Val 


Thr 


Pro 


Leu 


Ser 


Thr 


Gin 


Arg 


Glu 


Val 


Ala 


Met 


Trp 


Thr 


He 


Thr 








20 










25 










30 






Tyr 


Phe 


Val 


Val 


He 


Phe 


Gly 


Gly 


Arg 


Gin 


He 


Met 


Lys 


Ser 


Gin 


Asp 






35 










40 










45 








Ala 


Phe 


Lys 


Leu 


Lys 


Pro 


Leu 


Phe 


He 


Leu 


His 


Asn 


Phe 


Leu 


Leu 


Thr 




50 










55 










60 










He 


Ala 


Ser 


Gly 


Ser 


Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 


Asn 


Leu 


Val 


Pro 


65 










70 










75 










80 


He 


Leu 


Ala 


Arg 


Asn 


Gly 


Leu 


Phe 


Tyr 


Ala 


He 


Cys 


Asp 


Asp 


Gly 


Ala 










85 










90 










95 




Trp 


Thr 


Gin 


Arg 


Leu 


Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 


Tyr 


Leu 


Val 


Lys 








100 










105 










110 






Tyr 


Trp 


Glu 


Leu 


Ala 


Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 


Lys 


Lys 


Lys 


Pro 






115 










120 










125 








Leu 


Glu 


Phe 


Leu 


His 


Tyr 


Phe 


His 


His 


Ser 


Met 


Thr 


Met 


Val 


Leu 


Cys 




130 










135 










140 










Phe 


Val 


Gin 


Leu 


Gly 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 


Val 


Pro 


He 


Thr 
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145 150 155 160 

Leu Asn Leu Thr Val His Val Phe Met Tyr Tyr Tyr Tyr Met Arg Ser 

165 170 175 

Ala Ala Gly Val Arg lie Trp Trp Lys Gin Tyr Leu Thr Thr Leu Gin 

180 185 190 

lie Val Gin Phe Val Leu Asp Leu Gly Phe lie Tyr Phe Cys Ala Tyr 

195 200 205 

Thr Tyr Phe Ala Phe Thr Tyr Phe Pro Trp Ala Pro Asn Val Gly Lys 

210 215 220 

Cys Ala Gly Thr Glu' Gly Ala Ala Leu Phe Gly Cys Gly Leu Leu Ser 
225 230 235 240 

Ser Tyr Leu Leu Leu Phe lie Asn Phe Tyr Arg lie Thr Tyr Asn Ala 

245 250 255 

Lys Ala Lys Ala Ala Lys Glu Arg Gly Ser Asn Phe Thr Pro Lys Thr 

260 ' 265 270 

Val Lys Ser Gly Gly Ser Pro Lys Lys Pro Ser Lys Ser Lys His lie 
275 280 285 

Xaa 



<210> 21 
<211> 101 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 21 

Met Leu Tyr Ser lie Thr Arg Arg Cys Tyr Thr Phe Phe Val Thr Ser 

15 10 15 

Leu His Phe Tyr Gin Leu Tyr Val Thr Glu Cys Leu Glu Asn Val lie 

20 25 30 

Phe Asn Val Leu Val Asn Gly Gin Ser lie Asn Ser Arg Trp Lys Asp 

35 40 45 

Ala Glu Lys Thr lie Thr Ser Phe Pro Phe His Phe Pro Gin Thr Phe 

50 55 60 

Phe Gin Gin Pro His lie Leu Thr Leu His Phe Leu Phe Phe Vai Phe 
65 70 75 80 

Vai Ser Val Thr Leu Val Thr Val Phe Lys Lys Pro Lys Cys Glu Phe 

85 90 95 

Pro His Ser Leu Ala 
100 

<210> 22 
<211> 115 
<212> PRT 

<213> Mortiereila alpina 
<400> 22 

Met Ala Ala Ala lie Leu Asp Lys Val Asn Phe Gly lie Asp Gin Pro 

15 10 15 

Phe Gly lie Lys Leu Asp Thr Tyr Phe Ala Gin Ala Tyr Glu Leu Val 

20 25 30 

Thr Gly Lys Ser lie Asp Ser Phe Vai Phe Gin Glu Gly Val Thr Pro 

35 40 45 

Leu Ser Thr Gin Arg Glu Val Ala Met Trp Thr lie Thr Tyr Phe Val 

50 55 60 

Vai lie Phe Gly Gly Arg Gin lie Met Lys Ser Gin Asp Ala Phe Lys 
65 70 75 80 



12/46 



Leu Lys Pro Leu Phe lie Leu His Asn Phe Leu Leu Thr lie Ala Ser 

85 90 95 

Gly Ser Leu Leu Leu Leu Phe lie Glu Asn Leu Val Pro lie Leu Ala 
100 105 110 

Arg Asn Gly 
115 



<210> 23 • 
<211> 272 
<212> PRT 

<213> .Mus musculus 



<220> 

<221> VARIANT 
<222> (272) . . . (272) 

<223> Xaa = Unknown or Other at position 272 



<400> 23 

Met Asp Thr Ser Met Asn Phe Ser Arg Gly Leu Lys Met Asp Leu Met 

15 10 15 

Gin Pro Tyr Asp Phe Glu Thr Phe Gin Asp Leu Arg Pro Phe Leu Glu 

20 25 30 

Glu Tyr Trp Val Ser Ser Phe Leu lie Val Val Val Tyr Leu Leu Leu 

35 40 45 

lie Val Val Gly Gin Thr Tyr Met Arg Thr Arg Lys Ser Phe Ser Leu 

50 55 60 

Gin Arg Pro Leu lie Leu Trp Ser Phe Phe Leu Ala lie Phe Ser lie 
65 70 75 80 

Leu Gly Thr Leu Arg Met Trp Lys Phe Met Ala Thr Val Met Phe Thr 

85 90 95 

Val Gly Leu Lys Gin Thr Val Cys Phe Ala lie Tyr Thr Asp Asp Ala 

100 105 110 

Val Val Arg Phe Trp Ser Phe Leu Phe Leu Leu Ser Lys Val Val Glu 

115 120 125 

Leu Gly Asp Thr Ala Phe lie lie Leu Arg Lys Arg Pro Leu lie Phe 

130 135 140 

Val His Trp Tyr His His Ser Thr Val Leu Leu Phe Thr Ser Phe Gly 
145 150 155 160 

Tyr Lys Asn Lys Val Pro Ser Gly Gly Trp Phe Met Thr Met Asn Phe 

165 170 175 

Gly Val His Ser Val Met Tyr Thr Tyr Tyr Thr Met Lys Ala Ala Lys 

180 185 190 

Leu Lys His Pro Asn Leu Leu Pro Met Val lie Thr Ser Leu Gin lie 

195 200 205 

Leu Gin Met Val Leu Gly Thr lie Phe Gly lie Leu Asn Tyr lie Trp 

210 215 220 

Arg Gin Glu Lys Gly Cys His Thr Thr Thr Glu His Phe Phe Trp Ser 
225 230 235 240 

Phe Met Leu Tyr Gly Thr Tyr Phe lie Leu Phe Ala His Phe Phe His 

245 250 255 

Arg Ala Tyr Leu Arg Pro Lys Gly Lys Val Ala Ser Lys Ser Gin Xaa 
260 265 270 



<210> 24 
<211> 318 
<212> PRT 

<213> Mortierella alpina 
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<220> 

<221> VARIANT 
<222> (318) . . . (318) 

<223> Xaa = Unknown or Other at position 318 



<400> 24 



Met Ala 


Ala 


Ala 


He 


Leu 


Asp 


Lys 


Val 


Asn 


Phe 


Gly 


He 


Asp 


Gin 


Pro 


1 






5 










10 










15 




Phe Gly 


lie 


Lvs 


Leu 


Asp 


Thr 


Tyr 


Phe 


Ala 


Gin 


Ala 


Tyr 


Glu 


Leu 


Val 






20 










25 










30 






Thr Gly 


Lys 


Ser 


lie 


Asp 


Ser 


Phe 


Val 


Phe 


Gin 


Glu 


Gly 


Val 


Thr 


Pro 




35 










40 










45 








Leu Ser 


Thr 


Gin 


Arg 


Glu 


Val 


Ala 


Met 


Trp 


Thr 


He 


Thr 


Tyr 


Phe 


Val 


50 










55 










60 










Val lie 


Phe 


Glv 


Glv 


Arg 


Gin 


He 


Met 


Lvs 


Ser 


Gin 


Asp 


Ala 


Phe 


Lys 


65 








70 










75 










80 


Leu Lys 


Pro 


Leu 


Phe 


He 


Leu 


His 


Asn 


Phe 


Leu 


Leu 


Thr 


He 


Ala 


Ser 






85 










90 










95 




Gly Ser 


Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 


Asn 


Leu 


Val 


Pro 


He 


Leu 


Ala 




100 










105 










110 






Arg Asn 


Glv 


Leu 


Phe 


Tvr 


Ala 


He 


Cvs 


Asp 


Asp 


Gly 


Ala 


Trp 


Thr 


Gin 




115 










120 










125 








Arg Leu 


Glu 


Leu 


Leu 


Tvr 


Tvr 
J. J. 


Leu 


Asn 


Tvr 


Leu 


Val 


Lys 


Tyr 


Trp 


Glu 


130 










135 










140 










Leu Ala 


Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 


Lys 


Lys 


Lys 


Pro 


Leu 


Glu 


Phe 


145 








150 










155 










160 


Leu His 


Tvr 


Phe 


His 


His 


Ser 


Met 


Thr 


Met 


Val 


Leu 


Cys 


Phe 


Val 


Gin 








165 










170 










175 




Leu Gly 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 


Val 


Pro 


He 


Thr 


Leu 


Asn 


Leu 






180 










185 










190 






Thr Val 


His 


Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 


Tyr 


Met 


Arg 


Ser 


Ala 


Ala 


Gly 




195 










200 










205 








Val Arg 


He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 


Thr 


Thr 


Leu 


Gin 


He 


Val 


Gin 


210 










215 










220 










Phe Val 


Leu 


Asp 


Leu 


Gly 


Phe 


He 


Tyr 


Phe 


Cys 


Ala 


Tyr 


Thr 


Tyr 


Phe 


225 








230 










235 










24 0 


Ala Phe 


Thr 


Tyr 


Phe 


Pro 


Trp 


Ala 


Pro 


Asn 


Val 


Gly 


Lys 


Cys 


Ala 


Gly 








245 










250 










255 




Thr Glu 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


Gly 


Leu 


Leu 


Ser 


Ser 


Tyr 


Leu 






260 










265 










270 






Leu Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 


Thr 


Tyr 


Asn 


Ala 


Lys 


Ala 


Lys 




275 










280 










285 








Ala Ala 


Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


Thr 


Pro 


Lys 


Thr 


Val 


Lys 


Ser 


290 










295 










300 










Gly Gly 


Ser 


Pro 


Lys 


Lys 


Pro 


Ser 


Lys 


Ser 


Lys 


His 


He 


Xaa 






305 








310 










315 












<210> 25 




























<211> 178 




























<212> PRT 




























<213> Mortierella alpina 




















<400> 25 




























Asn Leu 


Val 


Pro 


He 


Leu 


Ala 


Arg 


Asn 


Gly 


Leu 


Phe 


Tyr 


Ala 


He 


Cys 


1 






5 










10 










15 




Asp Asp 


Gly 


Ala 


Trp 


Thr 


Gin 


Arg 


Leu 


Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 
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20 25 30 



Tyr 


Leu 


Val 


Lys 


Tyr 


Trp 


Glu 


Leu 


Ala 


Asp 


Thr' 


Val 


Phe 


Leu 


Val 


Leu 






35 










40 










45 








Lys 


Lys 


Lys 


Pro 


Leu 


Glu 


Phe 


Leu 


His 


Tyr 


Phe 


His 


His 


Ser 


Met 


Thr 




50 










55 










60 










Met 


Val 


Leu 


Cys 


Phe 


Val 


Gin 


Leu 


Gly 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 


65 










70 










75 










80 


Val 


Pro 


He 


Thr 


Leu 


Asn 


Leu 


Thr 


Val 


His 


Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 










85 










90 










95 




Tyr 


Met 


Arg 


Ser 


Ala 


Ala 


Gly 


Val 


Arg 


He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 








100 










105 










110 






Thr 


Thr 


Leu 


Gin 


He 


Val 


Gin 


Phe 


Val 


Leu 


Asp 


Leu 


Gly 


Phe 


He 


Tyr 






115 










120 










125 








Phe 


Cys 


Ala 


Tyr 


Thr 


Tyr 


Phe 


Ala 


Phe 


Thr 


Tyr 


Phe 


Pro 


Trp 


Ala 


Pro 




130 










135 










140 










Asn 


Val 


Gly 


Lys 


Cys 


Ala 


Gly 


Thr 


Glu 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


145 










150 










155 










160 


Gly 


Leu 


Leu 


Ser 


Ser 


Tyr 


Leu 


Leu 


Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 










165 










170 










175 





Thr Tyr 



<210> 26 
<211> 147 
<212> PRT 

<213> Homo sapiens 
<400> 26 



Ser 


Leu 


Leu 


Val 


Val 


Lys 


Asp 


Leu 


Thr 


Tyr 


Leu 


Leu 


Pro 


Leu 


Cys 


Leu 


1 








5 










10 










15 




Pro 


Gly 


Asp 


Thr 


He 


Phe 


He 


He 


Leu 


Arg 


Lys 


Gin 


Lys 


Leu 


He 


Phe 








20 










25 










30 






Leu 


His 


Trp 


Tyr 


His 


His 


He 


Thr 


Val 


Leu 


Leu 


Tyr 


Ser 


Trp 


Tyr 


Ser 






35 










40 










45 








Tyr 


Lys 


Asp 


Met 


Val 


Ala 


Gly 


Gly 


Gly 


Trp 


Phe 


Met 


Thr 


Met 


Asn 


Tyr 




50 










55 










60 










Gly 


Val 


His 


Ala 


Val 


Met 


Tyr 


Ser 


Tyr 


Tyr 


Ala 


Leu 


Arg 


Ala 


Ala 


Gly 


65 










70 










75 










80 


Phe 


Arg 


Val 


Ser 


Arg 


Lys 


Phe 


Ala 


Met 


Phe 


He 


Thr 


Leu 


Ser 


Gin 


He 










85 










90 










95 




Thr 


Gin 


Met 


Leu 


Met 


Gly 


Cys 


Val 


Val 


Asn 


Tyr 


Leu 


Val 


Phe 


Cys 


Trp 








100 










105 










110 






Met 


Gin 


His 


Asp 


Gin 


Cys 


His 


Ser 


His 


Phe 


Gin 


Asn 


He 


Phe 


Trp 


Ser 






115 










120 










125 








Ser 


Leu 


Met 


Tyr 


Leu 


Ser 


Tyr 


Leu 


Val 


Leu 


Phe 


Cys 


His 


Phe 


Phe 


Phe 




130 










135 










140 











Glu Ala Tyr 
145 

<210> 27 
<211> 280 
<212> PRT 

<213> Mortierella alpina 
<220> 

<221> VARIANT 
<222> (280) . . . (280) 
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<223> Xaa = Unknown or Other at position 280 



<400> 27 



Ser 


Phe 


Val 


Phe 


Gin 


Glu 


Gly 


Val 


Thr 


Pro 


Leu 


Ser 


Thr 


Gin 


Arg 


Glu 


1 








5 










10 










15 




Val 


Ala 


Met 


Trp 


Thr 


He 


Thr 


Tyr 


Phe 


Val 


Val 


He 


Phe 


Gly 


Gly 


Arg 








20 










25 










30 






Gin 


lie 


Met 


Lvs 


Ser 


Gin 


Asp 


Ala 


Phe 


Lys 


Leu 


Lys 


Pro 


Leu 


Phe 


He 






35 










40 










45 








Leu 


His 


Asn 


Phe 


Leu 


Leu 


Thr 


He 


Ala 


Ser 


Gly 


Ser 


Leu 


Leu 


Leu 


Leu 




50 










55 










60 










Phe 


lie 


Glu 


Asn 


Leu 


Val 


Pro 


He 


Leu 


Ala 


Arg 


Asn 


Gly 


Leu 


Phe 


Tyr 


65 










70 










75 










80 


Ala 


lie 


Cys 


Asp 


Asp 


Gly 


Ala 


Trp 


Thr 


Gin 


Arq 


Leu 


Glu 


Leu 


Leu 


Tyr 










85 










90 










95 




Tvr 


Leu 


Asn 


Tvr 


Leu 


Val 


Lys 


Tvr 


Trp 


Glu 


Leu 


Ala 


Asp 


Thr 


Val 


Phe 








100 










105 










110 






Leu 


Val 


Leu 


Lys 


Lvs 


Lvs 


Pro 


Leu 


Glu 


Phe 


Leu 


His 


Tyr 


Phe 


His 


His 






115 










120 










125 








Ser 


Met 


Thr 


Met 


Val 


Leu 


Cys 


Phe 


Val 


Gin 


Leu 


Glv 

>j J. jf 


Gly 


Tvr 


Thr 


Ser 




130 










135 










140 










Val 


Ser 


Trp 


Val 


Pro 


He 


Thr 


Leu 


Asn 


Leu 


Thr 


Val 


His 


Val 


Phe 


Met 


14 5 










150 










155 










160 


Tvr 


Tvr 


Tvr 


Tvr 


Met 


Arg 


Ser 


Ala 


Ala 


Glv 
J. jf 


Val 


Arg 


He 


Trp 


Trp 


Lvs 










165 










170 










175 




Gin 


Tyr 


Leu 


Thr 


Thr 


Leu 


Gin 


He 


Val 


Gin 


Phe 


Val 


Leu 


Asp 


Leu 


Gly 








180 










185 










190 






Phe 


He 


Tyr 


Phe 


Cys 


Ala 


Tyr 


Thr 


Tyr 


Phe 


Ala 


Phe 


Thr 


Tyr 


Phe 


Pro 






195 










200 










205 








Trp 


Ala 


Pro 


Asn 


Val 


Gly 


Lys 


Cys 


Ala 


Gly 


Thr 


Glu 


Gly 


Ala 


Ala 


Leu 




210 










215 










220 










Phe 


Gly 


Cys 


Gly 


Leu 


Leu 


Ser 


Ser 


Tyr 


Leu 


Leu 


Leu 


Phe 


He 


Asn 


Phe 


225 










230 










235 










240 


Tyr 


Arg 


He 


Thr 


Tyr 


Asn 


Ala 


Lys 


Ala 


Lys 


Ala 


Ala 


Lys 


Glu 


Arg 


Gly 










245 










250 










255 




Ser 


Asn 


Phe 


Thr 


Pro 


Lys 


Thr 


Val 


Lys 


Ser 


Gly 


Gly 


Ser 


Pro 


Lys 


Lys 








260 










265 










270 






Pro 


Ser 


Lys 


Ser 


Lys 


His 


He 


Xaa 



















275 280 

<210> 28 
<211> 283 
<212> PRT 
<213> Unknown 

<220> 

<223> Potential Mammalian Elongase 

<221> VARIANT 
<222> (282) . . . (282) 

<223> Xaa = Unknown or Other at position 282 
<400> 28 

Pro Arg Tyr Lys Ser Gin Arg Met Val Pro Pro Gly Gin Leu His Pro 

15 10 15 

Tyr Val Cys Leu Phe Cys Tyr Leu Leu Thr His Cys Met Ala Gly Thr 
20 25 30 
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Lys 


He 


His 


Glu 


Glu 


Pro 


Ala 


Ala 


Val 


Leu 


Leu 


Pro 


Ser 


He 


Leu 


Gin 






35 










40 










45 








Leu 


Tyr 


Asn 


Leu 


Gly 


Leu 


Thr 


Leu 


Leu 


Ser 


Leu 


Tyr 


Met 


Phe 


Tyr 


Glu 




50 










55 










60 










Leu 


Val 


Thr 


Gly 


Val 


Trp 


Glu 


Gly 


Lys 


Tyr 


Asn 


Phe 


Phe 


Cys 


Gin 


Gly 


65 










70 










75 










80 


Thr 


Arg 


Ser 


Ala 


Gly 


Glu 


Ser 


Asp 


Met 


Lys 


He 


He 


Arg 


Val 


Leu 


Trp 










85 










90 










95 




Trp 


Tyr 


Tyr 


Phe 


Ser 


Lys 


Leu 


He 


Glu 


Phe 


Met 


Asp 


Thr 


Phe 


Phe 


Phe 








100 










105 










110 






He 


Leu 


Arg 


Lys 


Asn 


Asn 


His 


Gin 


He 


Thr 


Val 


Leu 


His 


Val 


Tyr 


His 






115 










120 










125 








His 


Ala 


Thr 


Met 


Leu 


Asn 


He 


Trp 


Trp 


Phe 


Val 


Met 


Asn 


Trp 


Val 


Pro 




130 










135 










140 










Cys 


Gly 


His 


Ser 


Tyr 


Phe 


Gly 


Ala 


Thr 


Leu 


Asn 


Ser 


Phe 


He 


His 


Val 


145 










150 










155 










160 


Leu 


Met 


Tyr 


Ser 


Tyr 


Tyr 


Gly 


Leu 


Ser 


Ser 


He 


Pro 


Ser 


Met 


Arg 


Pro 










165 










170 










175 




Tyr 


Leu 


Trp 


Trp 


Lys 


Lys 


Tyr 


He 


Thr 


Gin 


Gly 


Gin 


Leu 


Val 


Gin 


Phe 








180 










185 










190 






Val 


Leu 


Thr 


He 


He 


Gin 


Thr 


Thr 


Cys 


Gly 


Val 


Phe 


Trp 


Pro 


Cys 


Ser 






195 










200 










205 








Phe 


Pro 


Leu 


Gly 


Trp 


Leu 


Phe 


Phe 


Gin 


He 


Gly 


Tyr 


Met 


He 


Ser 


Leu 




210 










215 










220 










He 


Ala 


Leu 


Phe 


Thr 


Asn 


Phe 


Tyr 


He 


Gin 


Thr 


Tyr 


Asn 


Lys 


Lys 


Gly 


225 










230 










235 










240 


Ala 


Ser 


Arg 


Arg 


Lys 


Glu 


His 


Leu 


Lys 


Gly 


His 


Gin 


Asn 


Gly 


Ser 


Val 










245 










250 










255 




Ala 


Ala 


Val 


Asn 


Gly 


His 


Thr 


Asn 


Ser 


Phe 


Pro 


Ser 


Leu 


Glu 


Asn 


Ser 








260 










265 










270 






Val 


Lys 


Pro 


Arg 


Lys 


Gin 


Arg 


Lys 


Asp 


Xaa 


Gin 













275 280 

<210> 29 
<211> 446 
<212> PRT 

<213> Mortierella alpina 



<400> 29 



Met 


Gly 


Thr 


Asp 


Gin 


Gly 


Lys 


Thr 


Phe 


Thr 


Trp 


Glu 


Glu 


Leu 


Ala 


Ala 


1 








5 










10 










15 




His 


Asn 


Thr 


Lys 


Asp 


Asp 


Leu 


Leu 


Leu 


Ala 


He 


Arg 


Gly 


Arg 


Val 


Tyr 








20 










25 










30 






Asp 


Val 


Thr 


Lys 


Phe 


Leu 


Ser 


Arg 


His 


Pro 


Gly 


Gly 


Val 


Asp 


Thr 


Leu 






35 










40 










45 








Leu 


Leu 


Gly 


Ala 


Gly 


Arg 


Asp 


Val 


Thr 


Pro 


Val 


Phe 


Glu 


Met 


Tyr 


His 




50 










55 










60 










Ala 


Phe 


Gly 


Ala 


Ala 


Asp 


Ala 


He 


Met 


Lys 


Lys 


Tyr 


Tyr 


Val 


Gly 


Thr 


65 










70 










75 










80 


Leu 


Val 


Ser 


Asn 


Glu 


Leu 


Pro 


He 


Phe 


Pro 


Glu 


Pro 


Thr 


Val 


Phe 


His 










85 










90 










95 




Lys 


Thr 


He 


Lys 


Thr 


Arg 


Val 


Glu 


Gly 


Tyr 


Phe 


Thr 


Asp 


Arg 


Asn 


He 








100 










105 










110 






Asp 


Pro 


Lys 


Asn 


Arg 


Pro 


Glu 


He 


Trp 


Gly 


Arg 


Tyr 


Ala 


Leu 


He 


Phe 






115 










120 










125 








Gly 


Ser 


Leu 


He 


Ala 


Ser 


Tyr 


Tyr 


Ala 


Gin 


Leu 


Phe 


Val 


Pro 


Phe 


Val 




130 










135 










140 











m 
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Val 


Glu 


Arg 


Thr 


Trp 


Leu 


Gin 


Val 


Val 


Phe 


Ala 


He 


He 


Met 


Gly 


Phe 


145 










150 










155 










160 


Ala 


Cys 


Ala 


Gin 


Val 


Gly 


Leu 


Asn 


Pro 


Leu 


His 


Asp 


Ala 


Ser 


His 


Phe 










165 










170 










175 




Ser 


Val 


Thr 


His 


Asn 


Pro 


Thr 


Val 


Trp 


Lys 


He 


Leu 


Gly 


Ala 


Thr 


His 








180 










185 










190 






Asp 


Phe 


Phe 


Asn 


Gly 


Ala 


Ser 


Tyr 


Leu 


Val 


Trp 


Met 


Tyr 


Gin 


His 


Met 






195 










200 










205 








Leu 


Gly 


His 


His 


Pro 


Tyr 


Thr 


Asn 


He 


Ala 


Gly 


Ala 


Asp 


Pro 


Asp 


Val 




210 










215 










220 










Ser 


Thr 


Ser 


Glu 


Pro 


Asp 


Val 


Arg 


Arg 


He 


Lys 


Pro 


Asn 


Gin 


Lys 


Trp 


225 










230 










235 










240 


Phe 


Val 


Asn 


His 


He 


Asn 


Gin 


His 


Met 


Phe 


Val 


Pro 


Phe 


Leu 


Tyr 


Gly 










245 










250 










255 




Leu 


Leu 


Ala 


Phe 


Lvs 


Val 


Arg 


He 


Gin 


Asp 


He 


Asn 


He 


Leu 


Tyr 


Phe 








260 










265 










270 






Val 


Lvs 


Thr 


Asn 


Asp 


Ala 


He 


Arg 


Val 


Asn 


Pro 


He 


Ser 


Thr 


Trp 


His 






275 










280 










285 








Thr 


Val 


Met 


Phe 


Trp 


Gly 


Gly 


Lys 


Ala 


Phe 


Phe 


Val 


Trp 


Tyr 


Arg 


Leu 




290 










295 










300 










lie 


Val 


Pro 


Leu 


Gin 


Tyr 


Leu 


Pro 


Leu 


Gly 


Lys 


Val 


Leu 


Leu 


Leu 


Phe 


305 










310 










315 










320 


Thr 


Val 


Ala 


Asp 


Met 


Val 


Ser 


Ser 


Tyr 


Trp 


Leu 


Ala 


Leu 


Thr 


Phe 


Gin 










325 










330 










335 




Ala 


Asn 


^His 


Val 


Val 


Glu 


Glu 


Val 


Gin 


Trp 


Pro 


Leu 


Pro 


Asp 


Glu 


Asn 








340 










345 










350 






Glv 


lie 


lie 


Gin 


Lvs 


Asp 


Trp 


Ala 


Ala 


Met 


Gin 


Val 


Glu 


Thr 


Thr 


Gin 






355 










360 










365 








Asp 


T vr 


Ala 


His 


Asp 


Ser 


His 


Leu 


Tro 


Thr 


Ser 


He 


Thr 


Glv 


Ser 


Leu 




370 










375 










380 










Asn 


Tyr 


Gin 


Ala 


Val 


His 


His 


Leu 


Phe 


Pro 


Asn 


Val 


Ser 


Gin 


His 


His 


385 










390 










395 










400 


Tyr 


Pro 


Asp 


He 


Leu 


Ala 


He 


He 


Lys 


Asn 


Thr 


Cys 


Ser 


Glu 


Tyr 


Lys 










405 










410 










415 




Val 


Pro 


Tyr 


Leu 


Val 


Lys 


Asp 


Thr 


Phe 


Trp 


Gin 


Ala 


Phe 


Ala 


Ser 


His 








420 










425 










430 






Leu 


Glu 


His 


Leu 


Arg 


Val 


Leu 


Gly 


Leu 


Arg 


Pro 


Lys 


Glu 


Glu 










435 










440 










445 









<210> 30 
<211> 318 
<212> PRT 

<213> Mortierella alpina 



<400> 30 
Met Glu Ser He 
1 

Phe Met Asp Leu 
20 

Asp Pro Leu Glu 
35 

Thr He Val His 
50 

Leu Ala Arg Glu 
65 

Val Leu Ala Tyr 



Ala Pro Phe Leu 
5 

Ala Thr Ala He 

Ala Ala Leu Val 
40 

His Thr Arg Gly 
55 

Leu Pro Leu Met 
70 

Leu Val Thr Val 
85 



Pro Ser Lys Met 
10 

Gly Val Arg Ala 
25 

Ala Gin Ala Glu 

Phe Leu Val Ala 
60 

Asn Pro Phe His 
75 

Phe Val Gly Met 
90 



Pro Gin Asp Leu 
15 

Ala Pro Tyr Val 
30 

Lys Tyr He Pro 
45 

Val Glu Ser Pro 

Val Leu Leu He 
80 

Gin He Met Lys 
95 



• 
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Asn 


Phe 


Glu 


Arg 
100 


Phe 


Glu 


Val 


Lys 


Thr 
105 


Phe 


Ser 


Leu 


Leu 


His 
110 


Asn 


Phe 


Cys 


Leu 


Val 
115 


Ser 


He 


Ser 


Ala 


Tyr 
120 


Met 


Cys 


Gly 


Gly 


He 
125 


Leu 


Tyr 


Glu 


Ala 


Tyr 

130 


Gin 


Ala 


Asn 


Tyr 


Gly 
135 


Leu 


Phe 


Glu 


Asn 


Ala 
140 


Ala 


Asp 


His 


Thr 


Phe 


Lys 


Gly 


Leu 


Pro 


Met 


Ala 


Lys 


Met 


He 


Trp 


Leu 


Phe 


Tyr 


Phe 


Ser 


.14 5 










150 










155 










160 


Lys 


lie 


Met 


Glu 


Phe 
165 


Val 


Asp 


Thr 


Met 


He 
170 


Met 


Val 


Leu 


Lys 


Lys 
175 


Asn 


Asn 


Arg 


Gin 


He 
180 


Ser 


Phe 


Leu 


His 


Val 
185 


Tyr 


His 


His 


Ser 


Ser 
190 


He 


Phe 


Thr 


lie 


Trp 
195 


Trp 


Leu 


Val 


Thr 


Phe 
200 


Val 


Ala 


Pro 


Asn 


Gly 
205 


Glu 


Ala 


Tyr 


Phe 


Ser 
210 


Ala 


Ala 


Leu 


Asn 


Ser 
215 


Phe 


He 


His 


Val 


He 
220 


Met 


Tyr 


Gly 


Tyr 


Tvr 


Phe 


Leu 


Ser 


Ala 


Leu 


Gly 


Phe 


Lys 


Gin 


Val 


Ser 


Phe 


He 


Lys 


Phe 


225 










230 










235 










240 


Tyr 


He 


Thr 


Arg 


Ser 
245 


Gin 


Met 


Thr 


Gin 


Phe 
250 


Cys 


Met 


Met 


Ser 


Val 
255 


Gin 


Ser 


Ser 


Trp 


Asp 
260 


Met 


Tyr 


Ala 


Met 


Lys 
265 


Val 


Leu 


Gly 


Arg 


Pro 
270 


Gly 


Tyr 


Pro 


Phe 


Phe 
275 


He 


Thr 


Ala 


Leu 


Leu 
280 


Trp 


Phe 


Tyr 


Met 


Trp 
285 


Thr 


Met 


Leu 


Gly 


Leu 
290 


Phe 


Tyr 


Asn 


Phe 


Tyr 
295 


Arg 


Lys 


Asn 


Ala 


Lys 
300 


Leu 


Ala 


Lys 


Gin 


Ala 


Lys 


Ala 


Asp 


Ala 


Ala 


Lys 


Glu 


Lys 


Ala 


Arg 


Lys 


Leu 


Gin 







305 310 315 



<210> 31 
<211> 279 
<212> PRT 

<213> Mortierella alpina 



<400> 31 



Val 


Ala 


Gin 


Ala 


Glu 


Lys 


Tyr 


He 


Pro 


Thr 


He 


Val 


His 


His 


Thr 


Arg 


1 








5 










10 










15 




Gly 


Phe 


Leu 


Val 


Ala 


Val 


Glu 


Ser 


Pro 


Leu 


Ala 


Arg 


Glu 


Leu 


Pro 


Leu 








20 










25 










30 






Met 


Asn 


Pro 


Phe 


His 


Val 


Leu 


Leu 


He 


Val 


Leu 


Ala 


Tyr 


■ Leu 


Val 


Thr 






35 










40 










45 








Val 


Phe 


Val 


Gly 


Met 


Gin 


He 


Met 


Lys 


Asn 


Phe 


Glu 


Arg 


Phe 


Glu 


Val 




50 










55 










60 










Lys 


Thr 


Phe 


Ser 


Leu 


Leu 


His 


Asn 


Phe 


Cys 


Leu 


Val 


Ser 


He 


Ser 


Ala 


65 










70 










75 










80 


Tyr 


Met 


Cys 


Gly 


Gly 


He 


Leu 


Tyr 


Glu 


Ala 


Tyr 


Gin 


Ala 


Asn 


Tyr 


Gly 










85 










90 










95 




Leu 


Phe 


Glu 


Asn 


Ala 


Ala 


Asp 


His 


Thr 


Phe 


Lys 


Gly 


Leu 


Pro 


Met 


Ala 








100 










105 










110 






Lys 


Met 


He 


Trp 


Leu 


Phe 


Tyr 


Phe 


Ser 


Lys 


He 


Met 


Glu 


Phe 


Val 


Asp 






115 










120 










125 








Thr 


Met 


He 


Met 


Val 


Leu 


Lys 


Lys 


Asn 


Asn 


Arg 


Gin 


He 


Ser 


Phe 


Leu 




130 










135 










140 










His 


Val 


Tyr 


His 


His 


Ser 


Ser 


He 


Phe 


Thr 


He 


Trp 


Trp 


Leu 


Val 


Thr 


145 










150 










155 










160 


Phe 


Val 


Ala 


Pro 


Asn 


Gly 


Glu 


Ala 


Tyr 


Phe 


Ser 


Ala 


Ala 


Leu 


Asn 


Ser 



165 170 175 
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Phe 


lie 


His 


Val 


He 


Met 


Tyr 


Gly 


Tyr 


Tyr 


Phe 


Leu 


Ser 


Ala 


Leu 


Gly 








180 










185 










190 






Phe 


Lys 


Gin 


Val 


Ser 


Phe 


He 


Lys 


Phe 


Tyr 


He 


Thr 


Arg 


Ser 


Gin 


Met 






195 










200 










205 








Thr 


Gin 


Phe 


Cys 


Met 


Met 


Ser 


Val 


Gin 


Ser 


Ser 


Trp 


Asp 


Met 


Tyr 


Ala 




210 










215 










220 










Met 


Lys 


Val 


Leu 


Gly 


Arg 


Pro 


Gly 


Tyr 


Pro 


Phe 


Phe 


He 


Thr 


Ala 


Leu 


225 










230 










235 










240 


Leu 


Trp 


Phe 


Tyr 


Met 


Trp 


Thr 


Met 


Leu 


Gly 


Leu 


Phe 


Tyr 


Asn 


Phe 


Tyr 










245 










250 










255 




Arg 


Lys 


Asn 


Ala 


Lys 


Leu 


Ala 


Lys 


Gin 


Ala 


Lys 


Ala 


Asp 


Ala 


Ala 


Lys 








260 










265 










270 






Glu 


Lys 


Ala 


Arg 


Lys 


Leu 


Gin 





















<210> 32 
<211> 301 
<212> PRT 

<213> Mortierella alpina 



<220> 

<221> VARIANT 
<222> (301) . . . (301) 

<223> Xaa = Unknown or Other at position 301 



<400> 32 
Gly He Lys Leu 
1 

Gly Lys Ser He 
20 

Ser Thr Gin Arg 
35 

He Phe Gly Gly 
50 

Lys Pro Leu Phe 
65 

Ser Leu Leu Leu 

Asn Gly Leu Phe 
100 

Leu Glu Leu Leu 
115 

Ala Asp Thr Val 
130 

His Tyr Phe His 
145 

Gly Gly Tyr Thr 

Val His Val Phe 
180 

Arg He Trp Trp 
195 

Val Leu Asp Leu 
210 

Phe Thr Tyr Phe 
225 

Glu Gly Ala Ala 



Asp Thr Tyr Phe 
5 

Asp Ser Phe Val 

Glu Val Ala Met 
40 

Arg Gin He Met 
55 

He Leu His Asn 
70 

Leu Phe He Glu 
85 

Tyr Ala He Cys 

Tyr Tyr Leu Asn 
120 

Phe Leu Val Leu 
135 

His Ser Met Thr 
150 

Ser Val Ser Trp 
165 

Met Tyr Tyr Tyr 

Lys Gin Tyr Leu 
200 

Gly Phe He Tyr 
215 

Pro Trp Ala Pro 
230 

Leu Phe Gly Cys 



Ala Gin Ala Tyr 
10 

Phe Gin Glu Gly 

25 

Trp Thr He Thr 

Lys Ser Gin Asp 
60 

Phe Leu Leu Thr 
75 

Asn Leu Val Pro 
90 

Asp Asp Gly Ala 
105 

Tyr Leu Val Lys 

Lys Lys Lys Pro 
140 

Met Val Leu Cys 
155 

Val Pro He Thr 
170 

Tyr Met Arg Ser 
185 

Thr Thr Leu Gin 

Phe Cys Ala Tyr 
220 

Asn Val Gly Lys 
235 

Gly Leu Leu Ser 



Glu Leu Val Thr 
15 

Val Thr Pro Leu 
30 

Tyr Phe Val Val 
45 

Ala Phe Lys Leu 

He Ala Ser Gly 
80 

He Leu Ala Arg 
95 

Trp Thr Gin Arg 
110 

Tyr Trp Glu Leu 
125 

Leu Glu Phe Leu 

Phe Val Gin Leu 
160 

Leu Asn Leu Thr 
175 

Ala Ala Gly Val 
190 

He Val Gin Phe 
205 

Thr Tyr Phe Ala 

Cys Ala Gly Thr 
240 

Ser Tyr Leu Leu 











m 
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245 










250 










255 




Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 


Thr 


Tyr 


Asn 


Ala 


Lys 


Ala 


Lys 


Ala 








260 










265 










27 0 






Ala 


Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


Thr 


Pro 


Lys 


Thr 


Val 


Lys 


Ser 


Gly 






275 










280 










28 5 








Gly 


Ser 


Pro 


Lys 


Lys 


Pro 


Ser 


Lys 


Ser 


Lys 


His 


He 


Xaa 










290 










295 










300 










<210> 33 




























<211> 289 




























<212> PRT 




























<213> Mortierella alpina 




















<400> 33 




























T VT 


Glu 


Leu 


Val 


Thr 


Gly 


Lys 


Ser 


He 


Asp 


Ser 


Phe 


Val 


Phe 


Gin 


Glu 


1 








5 










10 










15 




Gly 


Val 


Thr 


Pro 


Leu 


Ser 


Thr 


Gin 


Arg 


Glu 


Val 


Ala 


Met 


Trp 


Thr 


He 








20 










25 










30 






Thr 




Phe 


Val 


Val 


He 


Phe 


Gly 


Gly 


Arg. 


Gin 


He 


Met 


Lys 


Ser 


Gin 






35 










40 










4 5 








Asp 


Ala 


Phe 


Lys 


Leu 


Lys 


Pro 


Leu 


Phe 


He 


Leu 


His 


Asn 


Phe 


Leu 


Leu 




50 










55 










60 










Thr 


lie 


Ala 


Ser 


Gly 


Ser 


Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 


Asn 


Leu 


Val 


65 










70 










75 










80 


Pro 


lie 


Leu 


Ala 


Arg 


Asn 


Gly 


Leu 


Phe 


Tyr 


Ala 


He 


Cys 


Asp 


Asp 


Gly 










85 










90 










95 




Ala 


Ttd 


Thr 


Gin 


Arg 


Leu 


Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 


Tyr 


Leu 


Val 








100 










105 










110 






Lys 


Tyr 


Trp 


Glu 


Leu 


Ala 


Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 


Lys 


Lys 


Lys 






115 










120 










125 








Pro 


Leu 


Glu 


Phe 


Leu 


His 


Tyr 


Phe 


His 


His 


Ser 


Met 


Thr 


Met 


Val 


Leu 




130 










135 










14 0 










Cys 


Phe 


Val 


Gin 


Leu 


Gly 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 


Val 


Pro 


He 


145 










150 










155 










160 


Thr 


Leu 


Asn 


Leu 


Thr 


Val 


His 


Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 


Tyr 


Met 


Arg 










165 










170 










175 




Ser 


Ala 


Ala 


Gly 


Val 


Arg 


He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 


Thr 


Thr 


Leu 








180 










185 










190 






Gin 


He 


Val 


Gin 


Phe 


Val 


Leu 


Asp 


Leu 


Gly 


Phe 


He 


Tyr 


Phe ■ 


Cys 


Ala 






195 










200 










205 








Tyr 


Thr 


Tyr 


Phe 


Ala 


Phe 


Thr 


Tyr 


Phe 


Pro 


Trp 


Ala 


Pro 


Asn 


Val 


Gly 




210 










215 










220 










Lys 


Cys 


Ala 


Gly 


Thr 


Glu 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


Gly 


Leu 


Leu 


225 










230 










235 










2 4 0 


Ser 


Ser 


Tyr 


Leu 


Leu 


Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 


Thr 


Tyr 


Asn 










245 










250 










2 55 




Ala 


Lys 


Ala 


Lys 


Ala 


Ala 


Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


Thr 


Pro 


Lys 








260 










265 










27 0 






Thr 


Val 


Lys 


Ser 


Gly 


Gly 


Ser 


Pro 


Lys 


Lys 


Pro 


Ser 


Lys 


Ser 


Lys 


His 






275 










280 










285 









He 



<210> 34 
<211> 292 
<212> PRT 

<213> Homo sapiens 
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<220> 

<221> VARIANT 
<222> (292) . . . (292) 

<223> Xaa = Unknown or Other at position 292 



<400> 34 



Ser 


Thr 


Tyr 


Phe 


Lys 


Ala 


Leu 


Leu 


Gly 


Pro 


Arg 


Asp 


Thr 


Arg 


Val 


Lys 


1 








5 










10 










15 




Gly 


Trp 


Phe 


Leu 


Leu 


Asp 


Asn 


Tyr 


He 


Pro 


Thr 


Phe 


He 


Cys 


Ser 


Val 








20 










25 










30 






lie 


Tvr 


Leu 


Leu 


He 


Val 


Trp 


Leu 


Gly 


Pro 


Lys 


Tyr 


Met 


Arg 


Asn 


Lys 






35 










40 










45 








Gin 


Pro 


Phe 


Ser 


Cys 


Arg 


Gly 


He 


Leu 


Val 


Val 


Tyr 


Asn 


Leu 


Gly 


Leu 




50 










55 










60 










Thr 


Leu 


Leu 


Ser 


Leu 


Tvr 


Met 


Phe 


Cys 


Glu 


Leu 


Val 


Thr 


Gly 


Val 


Trp 


65 










70 










75 










80 


Glu 


Glv 


Lys 


Tvr 


Asn 


Phe 


Phe 


Cys 


Gin 


Gly 


Thr 


Arq 


Thr 


Ala 


Gly 


Glu 










85 










90 










95 




Ser 


Asp 


Met 


Lys 


He 


He 


Arq 


Val 


Leu 


Trp 


Trp 


Tyr 


Tyr 


Phe 


Ser 


Lys 








100 










105 










110 






Leu 


lie 


Glu 


Phe 


Met 


Asp 


Thr 


Phe 


Phe 


Phe 


He 


Leu 


Arg 


Lys 


Asn 


Asn 






115 










120 










125 








His 


Gin 


He 


Thr 


Val 


Leu 


His 


Val 


Tyr 


His 


His 


Ala 


Ser 


Met 


Leu 


Asn 




130 










135 










140 










lie 


Trp 


Trp 


Phe 


Val 


Met 


Asn 


Trp 


Val 


Pro 


Cys 


Gly 


His 


Ser 


Tyr 


.Phe 


145 










150 










155 










160 


Gly 


Ala 


Thr 


Leu 


Asn 


Ser 


Phe 


He 


His 


Val 


Leu 


Met 


Tyr 


Ser 


Tyr 


Tyr 










165 










170 










175 




Gly 


Leu 


Ser 


Ser 


Val 


Pro 


Ser 


Met 


Arg 


Pro 


Tyr 


Leu 


Trp 


Trp 


Lys 


Lys 








180 










185 










190 






Tyr 


lie 


Thr 


Gin 


Gly 


Gin 


Leu 


Leu 


Gin 


Phe 


Val 


Leu 


Thr 


He 


He 


Gin 






195 










200 










205 








Thr 


Ser 


Cys 


Gly 


Val 


He 


Trp 


Pro 


Cys 


Thr 


Phe 


Pro 


Leu 


Gly 


Trp 


Leu 




210 










215 










220 










Tyr 


Phe 


Gin 


He 


Gly 


Tyr 


Met 


He 


Ser 


Leu 


He 


Ala 


Leu 


Phe 


Thr 


Asn 


225 










230 










235 










240 


Phe 


Tyr 


He 


Gin 


Thr 


Tyr 


Asn 


Lys 


Lys 


Gly 


Ala 


Ser 


Arg 


Arg 


Lys 


Asp 










245 










250 










255 




His 


Leu 


Lys 


Asp 


His 


Gin 


Asn 


Gly 


Ser 


Met 


Ala 


Ala 


Val 


Asn 


Gly 


His 








260 










265 










270 






Thr 


Asn 


Ser 


Phe 


Ser 


Pro 


Leu 


Glu 


Asn 


Asn 


Val 


Lys 


Pro 


Arg 


Lys 


Leu 






275 










280 










285 








Arg 


Lys 


Asp 


Xaa 




























290 






























<210> 35 




























<211> 291 




























<212> PRT 




























<213> Mortierella alpina 




















<400> 35 




























Gin 


Ala 


Tyr 


Glu 


Leu 


Val 


Thr 


Gly 


Lys 


Ser 


He 


Asp 


Ser 


Phe 


Val 


Phe 


1 








5 










10 










15 




Gin 


Glu 


Gly 


Val 


Thr 


Pro 


Leu 


Ser 


Thr 


Gin 


Arg 


Glu 


Val 


Ala 


Met 


Trp 








20 










25 










30 






Thr 


He 


Thr 


Tyr 


Phe 


Val 


Val 


He 


Phe 


Gly 


Gly 


Arg 


Gin 


He 


Met 


Lys 
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35 










40 










45 








Ser 


Gin 


Asp 


Ala 


Phe 


Lys 


Leu 


Lys 


Pro 


Leu 


Phe 


He 


Leu 


His 


Asn 


Phe 




50 










55 










60 










Leu 


Leu 


Thr 


He 


Ala 


Ser 


Gly 


Ser 


Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 


Asn 


65 










70 










75 










80 


Leu 


Val 


Pro 


He 


Leu 


Ala 


Arg 


Asn 


Gly 


Leu 


Phe 


Tyr 


Ala 


He 


Cys 


Asp 










85 










90 










95 




Asp 


Gly 


Ala 


Trp 


Thr 


Gin 


Arg 


Leu 


Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 


Tyr 








100 










105 










110 






Leu 


Val 


Lys 


Tyr 


Trp 


Glu 


Leu 


Ala 


Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 


Lys 






115 










120 










125 








Lys 


Lys 


Pro 


Leu 


Glu 


Phe 


Leu 


His 


Tyr 


Phe 


His 


His 


Ser 


Met 


Thr 


Met 




130 










135 










140 










Val 


Leu 


Cys 


Phe 


Val 


Gin 


Leu 


Gly 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 


Val 


145 










150 










155 










160 


Pro 


lie 


Thr 


Leu 


Asn 


Leu 


Thr 


Val 


His 


Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 


Tyr 










165 










170 










175 




Met 


Arg 


Ser 


Ala 


Ala 


Gly 


Val 


Arg 


He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 


Thr 








180 










185 










190 






Thr 


Leu 


Gin 


lie 


Val 


Gin 


Phe 


Val 


Leu 


Asp 


Leu 


Gly 


Phe 


He 


Tyr 


Phe 






195 










200 










205 








Cys 


Ala 


Tyr 


Thr 


Tyr 


Phe 


Ala 


Phe 


Thr 


Tyr 


Phe 


Pro 


Trp 


Ala 


Pro 


Asn 




210 










215 










220 










Val 


Gly 


Lys 


Cys 


Ala 


Gly 


Thr 


Glu 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


Gly 


225 










230 










235 










240 


Leu 


Leu 


Ser 


Ser 


Tyr 


Leu 


Leu 


Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 


Thr 










245 










250 










255 




Tyr 


Asn 


Ala 


Lys 


Ala 


Lys 


Ala 


Ala 


Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


Thr 








260 










265 










270 






Pro 


Lys 


Thr 


Val 


Lys 


Ser 


Gly 


Gly 


Ser 


Pro 


Lys 


Lys 


Pro 


Ser 


Lys 


Ser 






275 










280 










285 








Lys 


His 


He 






























290 






























<210> 36 




























<211> 276 




























<212> PRT 




























<213> Homo i 


sapiens 
























<220> 






























<221> VARIANT 


























<222> (276) 


. . . (276) 
























<223> Xaa - 


Unknown 


or Other at 


position 276 










<400> 36 




























Val 


Asn 


Leu 


Tyr 


Gin 


Glu 


Val 


Met 


Lys 


His 


Ala 


Asp 


Pro 


Arg 


He 


Gin 


1 








5 










10 










15 




Gly 


Tyr 


Pro 


Leu 


Met 


Gly 


Ser 


Pro 


Leu 


Leu 


Met 


Thr 


Ser 


He 


Leu 


Leu 








20 










25 










30 






Thr 


Tyr 


Val 


Tyr 


Phe 


Val 


Leu 


Ser 


Leu 


Gly 


Pro 


Arg 


He 


Met 


Ala 


Asn 






35 










40 










45 








Arg 


Lys 


Pro 


Phe 


Gin 


Leu 


Arg 


Gly 


Phe 


Met 


He 


Val 


Tyr 


Asn 


Phe 


Ser 




50 










55 










60 










Leu 


Val 


Ala 


Leu 


Ser 


Leu 


Tyr 


He 


Val 


Tyr 


Glu 


Phe 


Leu 


Met 


Ser 


Gly 


65 










70 










75 










80 


Trp 


Leu 


Ser 


Thr 


Tyr 


Thr 


Trp 


Arg 


Cys 


Asp 


Pro 


Val 


Asp 


Tyr 


Ser 


Asn 










85 










90 










95 
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Ser 


Pro 


Glu 


Ala 


Leu 


Arg 


Met 


Val 


Arg 


Val 


Ala 


Trp 


Leu 


Phe 


Leu 


Phe 








100 










105 










110 






Ser 


Lys 


Phe 


He 


Glu 


Leu 


Met 


Asp 


Thr 


Val 


He 


Phe 


He 


Leu 


Arg 


Lys 






115 










120 










125 








Lys 


Asp 


Gly 


Gin 


Val 


Thr 


Phe 


Leu 


His 


Val 


Phe 


His 


His 


Ser 


Val 


Leu 




130 










135 










140 










Pro 


Trp 


Ser 


Trp 


Trp 


Trp 


Gly 


Val 


Lys 


He 


Ala 


Pro 


Gly 


Gly 


Met 


Gly 


145 










150 










155 










160 


Ser 


Phe 


His 


Ala 


Met 


He 


Asn 


Ser 


Ser 


Val 


His 


Val 


He 


Met 


Tyr 


Leu 










165 










170 










175 




Tyr 


Tyr 


Gly 


Leu 


Ser 


Ala 


Phe 


Gly 


Pro 


Val 


Ala 


Gin 


Pro 


Tyr 


Leu 


Trp 








180 










185 










190 






Trp 


Lys 


Lys 


His 


Met 


Thr 


Ala 


He 


Gin 


Leu 


He 


Gin 


Phe 


Val 


Leu 


Val 






195 










200 










205 








Ser 


Leu 


His 


He 


Ser 


Gin 


Tyr 


Tyr 


Phe 


Met 


Ser 


Ser 


Cys 


Asn 


Tyr 


Gin 




210 










215 










220 










Tyr 


Pro 


Val 


He 


He 


His 


Leu 


He 


Trp 


Met 


Tyr 


Gly 


Thr 


He 


Phe 


Phe 


225 










230 










235 










240 


Met 


Leu 


Phe 


Ser 


Asn 


Phe 


Trp 


Tyr 


His 


Ser 


Tyr 


Thr 


Lys 


Gly 


Lys 


Arg 










245 










250 










255 




Leu 


Pro 


Arg 


Ala 


Leu 


Gin 


Gin 


Asn 


Gly 


Ala 


Pro 


Gly 


He 


Ala 


Lys 


Val 








260 










265 










270 






Lys 


Ala 


Asn 


Xaa 






























275 




























<210> 37 




























<211> 219 




























<212> PRT 




























<213> Mortierella alpina 




















<400> 37 




























Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 


Asn 


Leu 


Val 


Pro 


He 


Leu 


Ala 


Arg 


Asn 


1 








5 










10 










15 




Gly 


Leu 


Phe 


Tyr 


Ala 


He 


Cys 


Asp 


Asp 


Gly 


Ala 


Trp 


Thr 


Gin 


Arg 


Leu 








20 










25 










30 






Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 


Tyr 


Leu 


Val 


Lys 


Tyr 


Trp 


Glu 


Leu 


Ala 






35 ' 










40 










45 








Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 


Lys 


Lys 


Lys 


Pro 


Leu 


Glu 


Phe 


Leu 


His 




50 










55 










60 










Tyr 


Phe 


His 


His 


Ser 


Met 


Thr 


Met 


Val 


Leu 


Cys 


Phe 


Val 


Gin 


Leu 


Gly 


65 










70 










75 










80 


Gly 


Tyr 


Thr 


Ser 


Val 


Ser 


Trp 


Val 


Pro 


He 


Thr 


Leu 


Asn 


Leu 


Thr 


Val 










85 










90 










95 




His 


Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 


Tyr 


Met 


Arg 


Ser 


Ala 


Ala 


Gly 


Val 


Arg 








100 










105 










110 






He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 


Thr 


Thr 


Leu 


Gin 


He 


Val 


Gin 


Phe 


Val 






115 










120 










125 








Leu 


Asp 


Leu 


Gly 


Phe 


He 


Tyr 


Phe 


Cys 


Ala 


Tyr 


Thr 


Tyr 


Phe 


Ala 


Phe 




130 










135 










140 










Thr 


Tyr 


Phe 


Pro 


Trp 


Ala 


Pro 


Asn 


Val 


Gly 


Lys 


Cys 


Ala 


Gly 


Thr 


Glu 


145 










150 










155 










160 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


Gly 


Leu 


Leu 


Ser 


Ser 


Tyr 


Leu 


Leu 


Leu 










165 










170 










175 




Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 


Thr 


Tyr 


Asn 


Ala 


Lys 


Ala 


Lys 


Ala 


Ala 








180. 










185 










190 






Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


Thr 


Pro 


Lys 


Thr 


Val 


Lys 


Ser 


Gly 


Gly 






195 










200 










205 
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Ser Pro Lys Lys Pro Ser Lys Ser Lys His lie 
210 215 

<210> 38 
<211> 204 
<212> PRT 

<213> Mus musculus 
<400> 38 

lie Val Tyr Glu Phe Leu Met Ser Giy Trp Leu Ser Thr Tyr Thr Trp 

15 10 15 

Arg Cys Asp Pro lie Asp Phe Ser Asn Ser Pro Glu Ala Leu Arg Met 

20 25 30 

Val Arg Val Ala Trp Leu Phe Met Leu Ser Lys Val lie Glu Leu Met 

35 40 45 

Asp Thr Val lie Phe lie Leu Arg Lys Lys Asp Gly Gin Val Thr Phe 

50 55 60 

Leu His Val Phe His His Ser Val Leu Pro Trp Ser Trp Trp Trp Gly 
65 70 75 80 

lie Lys lie Ala Pro Gly Gly Met Gly Ser Phe His Ala Met lie Asn 

8-5 90 95 

Ser Ser Val His Val Val Met Tyr Leu Tyr Tyr Gly Leu Ser Ala Leu 

100 105 110 

Gly Pro Val Ala Gin Pro Tyr Leu Trp Trp Lys Lys His Met Thr Ala 

115 120 125 

lie Gin Leu lie Gin Phe Val Leu Val Ser Leu His lie Ser Gin Tyr 

130 135 140 

Tyr Phe Met Pro Ser Cys Asn Tyr Gin Tyr Pro Val lie lie His Leu 
145 150 155 160 

lie Trp Met Tyr Gly Thr lie Phe Phe lie Leu Phe Ser Asn Phe Trp 

165 170 175 

Tyr His Ser Tyr Thr Lys Gly Lys Arg Leu Pro Arg Ala Val Gin Gin 

180 185 190 

Asn Gly Ala Pro Ala Thr Thr Lys Val Lys Ala Asn 
195 200 

<210> 39 
<211> 174 
<212> PRT 

<213> Mortierella alpina 
<400> 39 

Tyr Glu Leu Val Thr Gly Lys Ser lie Asp Ser Phe Val Phe Gin Glu 

15 10 15 

Gly Val Thr Pro Leu Ser Thr Gin Arg Glu Val Ala Met Trp Thr lie 

20 25 30 

Thr Tyr Phe Val Val lie Phe Gly Gly Arg Gin lie Met Lys Ser Gin 

35 . 40 45 

Asp Ala Phe Lys Leu Lys Pro Leu Phe lie Leu His Asn Phe Leu Leu 

50 55 60 

Thr lie Ala Ser Gly Ser Leu Leu Leu Leu Phe lie Glu Asn Leu Val 
65 70 75 80 

Pro lie Leu Ala Arg Asn Gly Leu Phe Tyr Ala lie Cys Asp Asp Gly 

85 90 95 

Ala Trp Thr Gin Arg Leu Glu Leu Leu Tyr Tyr Leu Asn Tyr Leu Val 

100 105 110 

Lys Tyr Trp Glu Leu Ala Asp Thr Val Phe Leu Val Leu Lys Lys Lys 
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115 120 125 

Pro Leu Glu Phe Leu His Tyr Phe His His Ser Met Thr Met Val Leu 

130 135 140 

Cys Phe Val Gin Leu Gly Gly Tyr Thr Ser Val Ser Trp Val Pro lie 
145 150 155 160 

Thr Leu Asn Leu Thr Val His Val Phe Met Tyr Tyr Tyr Tyr 
165 170 



<210> 40 

<211> 145 

<212> PRT 

<213> Mus musculus 



<400> 40 

Asn Ala Phe Leu Asp Asn Met Phe Gly Pro Arg Asp Ser Arg Val Arg 

15 10 15 

Gly Trp Phe Leu Leu Asp Ser Tyr Leu Pro Thr Phe lie Leu Thr lie 

20 25 30 

Thr Tyr Leu Leu Ser lie Trp Leu Gly Asn Lys Tyr Met Lys Asn Arg 

35 40 45 

Pro Ala Leu Ser Leu Arg Gly lie Leu Thr Leu Tyr Asn Leu Ala lie 

50 55 60 

Thr Leu Leu Ser Ala Tyr Met Leu Val Glu Leu lie Leu Ser Ser Trp 
65 70 75 80 

Glu Gly Gly Tyr Asn Leu Gin Cys Gin Asn Leu Asp Ser Ala Gly Glu 

85 90 95 

Gly Asp Val Arg Val Ala Lys Val Leu Val Trp Tyr Tyr Phe Ser Lys 

100 105 110 

Leu Val Glu Phe Leu Asp Thr lie Phe Phe Val Leu Arg Lys Lys Ala 

115 120 125 

Asn Gin lie Thr Phe Leu His Val Tyr His His Ala Ser Met Phe Asn 
130 135 140 

He 
145 



<210> 41 

<211> 238 

<212> PRT 

<213> Mortierella alpina 



<400> 41 
Leu He Val Leu 
1 

Met Lys Asn Phe 
20 

Asn Phe Cys Leu 
35 

Tyr Glu Ala Tyr 
50 

His Thr Phe Lys 
65 

Phe Ser Lys He 

Lys Asn Asn Arg 
100 

He Phe Thr He 
115 



Ala Tyr Leu Val 
5 

Glu Arg Phe Glu 

Val Ser He Ser 
40 

Gin Ala Asn Tyr 
55 

Gly Leu Pro Met 
70 

Met Glu Phe Val 
85 

Gin He Ser Phe 

Trp Trp Leu Val 
120 



Thr Val Phe Val 
10 

Val Lys Thr Phe 
25 

Ala Tyr Met Cys 

Gly Leu Phe Glu 
60 

Ala Lys Met He 
75 

Asp Thr Met He 
90 

Leu His Val Tyr 
105 

Thr Phe Val Ala 



Gly Met Gin He 
15 

Ser Leu Leu His 
30 

Gly Gly He Leu 
45 

Asn Ala Ala Asp 

Trp Leu Phe Tyr 
80 

Met Val Leu Lys 
95 

His His Ser Ser 
110 

Pro Asn Gly Glu 
125 
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Ala Tyr Phe Ser 
130 

Gly Tyr Tyr Phe 
145 

Lys Phe Tyr lie 

Val Gin Ser Ser 
180 

Gly Tyr Pro Phe 
195 

Met Leu Gly Leu 
210 

Lys Gin Ala Lys 
225 



Ala Ala Leu Asn 
135 

Leu Ser Ala Leu 
150 

Thr Arg Ser Gin 
165 

Trp Asp Met Tyr 

Phe lie Thr Ala 
200 

Phe Tyr Asn Phe 
215 

Ala Asp Ala Ala 
230 



Ser Phe lie His 
140 

Gly Phe Lys Gin 
155 

Met Thr Gin Phe 
170 

Ala Met Lys Val 
185 

Leu Leu Trp Phe 

Tyr Arg Lys Asn 
220 

Lys Glu Lys Ala 
235 



Val lie Met Tyr 

Val Ser Phe lie 
160 

Cys Met Met Ser 
175 

Leu Gly Arg Pro 
190 

Tyr Met Trp Thr 
205 

Ala Lys Leu Ala 
Arg Lys 



<210> 42 
<211> 144 
<212> PRT 

<213> Homo sapiens 



<400> 42 

Leu Tyr Asn Leu Gly lie Thr Leu Leu Ser Ala Tyr Met 

15 10 
Leu lie Leu Ser Thr Trp Glu Gly Gly Tyr Asn Leu Gin 

20 25 
Leu Thr Ser Ala Gly Glu Ala Asp lie Arg Val Ala Lys 

35 40 45 

Trp Tyr Tyr Phe Ser Lys Ser Val Glu Phe . Leu Asp Thr 

50 55 60 

Val Leu Arg Lys Lys Thr Ser Gin lie Thr Phe Leu His 
65 70 75 

His Ala Ser Met Phe Asn lie Trp Trp Cys Val Leu Asn 

85 90 
Cys Gly Gin Ser Phe Phe Gly Pro Thr Leu Asn Ser Phe 

100 105 
Leu Met Tyr Ser Tyr Tyr Gly Leu Ser Val Phe Pro Ser 
115 120 125 

Tyr Leu Trp Trp Lys Lys Tyr Leu Thr Gin Ala Gin Leu 
130 135 140 



Leu Ala 
15 

Cys Gin 
30 

Val Leu 

lie Phe 

Val Tyr 

Trp lie 
95 

lie His 
110 

Met His 



Glu 

Asp 

Trp 

Phe 

His 

80 

Pro 



lie 
Lys 
Val Gin Phe 



<210> 43 
<211> 278 
<212> PRT 

<213> Mortierella alpina 



<400> 43 

Ala Gin Ala Glu Lys Tyr lie Pro Thr lie Val His His Thr Arg Gly 

15 10 15 

Phe Leu Val Ala Val Glu Ser Pro Leu Ala Arg Glu Leu Pro Leu Met 

20 25 30 

Asn Pro Phe His Val Leu Leu lie Val Leu Ala Tyr Leu Val Thr Val 

35 40 45 

Phe Val Gly Met Gin lie Met Lys Asn Phe Glu Arg Phe Glu Val Lys 

50 55 60 

Thr Phe Ser Leu Leu His Asn Phe Cys Leu Val Ser lie Ser Ala Tyr 
65 70 75 80 

Met Cys Gly Gly lie Leu Tyr Glu Ala Tyr Gin Ala Asn Tyr Gly Leu 
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85 90 95 



Phe 


Glu 


Asn 


Ala 


Ala 


Asp 


His 


Thr 


Phe 


Lys 


Gly 


Leu 


Pro 


Met 


Ala 


Lys 








100 










105 










110 






Met 


He 


Trp 


Leu 


Phe 


Tyr 


Phe 


Ser 


Lys 


He 


Met 


Glu 


Phe' 


Val 


Asp 


Thr 






115 










120 










125 








Met 


He 


Met 


Val 


Leu 


Lys 


Lys 


Asn 


Asn 


Arg 


Gin 


He 


Ser 


Phe 


Leu 


His 




130 










135 










140 










Val 


Tyr 


His 


His 


Ser 


Ser 


He 


Phe 


Thr 


He 


Trp 


Trp 


Leu 


Val 


Thr 


Phe 


145 










150 










155 










160 


Val 


Ala 


Pro 


Asn 


Gly 


Glu 


Ala 


Tyr 


Phe 


Ser 


Ala 


Ala 


Leu 


Asn 


Ser 


Phe 










165 










170 










175 




lie 


His 


Val 


lie 


Met 


Tyr 


Gly 


Tyr 


Tyr 


Phe 


Leu 


Ser 


Ala 


Leu 


Gly 


Phe 








180 










185 










190 






Lys 


Gin 


Val 


Ser 


Phe 


He 


Lys 


Phe 


Tyr 


He 


Thr 


Arg 


Ser 


Gin 


Met 


Thr 






195 










200 










205 








Gin 


Phe 


Cys 


Met 


Met 


Ser 


Val 


Gin 


Ser 


Ser 


Trp 


Asp 


Met 


Tyr 


Ala 


Met 




210 










215 










220 










Lys 


Val 


Leu 


Gly 


Arg 


Pro 


Gly 


Tyr 


Pro 


Phe 


Phe 


He 


Thr 


Ala 


Leu 


Leu 


225 










230 










235 










240 


Trp 


Phe 


Tyr 


Met 


Trp 


Thr 


Met 


Leu 


Gly 


Leu 


Phe 


Tyr 


Asn 


Phe 


Tyr 


Arg 










245 










250 










255 




Lys 


Asn 


Ala 


Lys 


Leu 


Ala 


Lys 


Gin 


Ala 


Lys 


Ala 


Asp 


Ala 


Ala 


Lys 


Glu 








260 










265 










270 






Lys 


Ala 


Arg 


Lys 


Leu 


Gin 























275 



<210> 44 
<211> 293 
<212> PRT 

<213> Homo sapiens 



<400> 44 



Met 


Glu 


His 


Phe 


Asp 


Ala 


Ser 


Leu 


Ser 


Thr 


Tyr 


Phe 


Lys 


Ala 


Leu 


Leu 


1 








5 










10 










15 




Gly 


Pro 


Arg 


Asp 


Thr 


Arg 


Val 


Lys 


Gly 


Trp 


Phe 


Leu 


Leu 


Asp 


Asn 


Tyr 








20 










25 










30 






He 


Pro 


Thr 


Phe 


He 


Cys 


Ser 


Val 


He 


Tyr 


Leu 


Leu 


He 


Val 


Trp 


Leu 






35 










40 










45 








Gly 


Pro 


Lys 


Tyr 


Met 


Arg 


Asn 


Lys 


Gin 


Pro 


Phe 


Ser 


Cys 


Arg 


Gly 


He 




50 










55 










60 










Leu 


Val 


Val 


Tyr 


Asn 


Leu 


Gly 


Leu 


Thr 


Leu 


Leu 


Ser 


Leu 


Tyr 


Met 


Phe 


65 










70 










75 










80 


Cys 


Glu 


Leu 


Val 


Thr 


Gly 


Val 


Trp 


Glu 


Gly 


Lys 


Tyr 


Asn 


Phe 


Phe 


Cys 










85 










90 










95 




Gin 


Gly 


Thr 


Arg 


Thr 


Ala 


Gly 


Glu 


Ser 


Asp 


Met 


Lys 


He 


He 


Arg 


Val 








100 










105 










110 






Leu 


Trp 


Trp 


Tyr 


Tyr 


Phe 


Ser 


Lys 


Leu 


He 


Glu 


Phe 


Met 


Asp 


Thr 


Phe 






115 










120 










125 








Phe 


Phe 


He 


Leu 


Arg 


Lys 


Asn 


Asn 


His 


Gin 


He 


Thr 


Val 


Leu 


His 


Val 




130 










135 










140 










Tyr 


His 


His 


Ala 


Ser 


Met 


Leu 


Asn 


He 


Trp 


Trp 


Phe 


Val 


Met 


Asn 


Trp 


145 










150 










155 










160 


Val 


Pro 


Cys 


Gly 


His 


Ser 


Tyr 


Phe 


Gly 


Ala 


Thr 


Leu 


Asn 


Ser 


Phe 


He 










165 










170 










175 




His 


Val 


Leu 


Met 


Tyr 


Ser 


Tyr 


Tyr 


Gly 


Leu 


Ser 


Ser 


Val 


Pro 


Ser 


Met 








180 










185 










190 






Arg 


Pro 


Tyr 


Leu 


Trp 


Trp 


Lys 


Lys 


Tyr 


He 


Thr 


Gin 


Gly 


Gin 


Leu 


Leu 
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195 200 
Gin Phe Val Leu Thr lie lie Gin 

210 215 
Cys Thr Phe Pro Leu Gly Trp Leu 
225 230 
Ser Leu lie Ala Leu Phe Thr Asn 
245 

Lys Gly Ala Ser Arg Arg Lys Asp 
260 

Ser Met Ala Ala Val Asn Gly His 
275 280 
Asn Asn Val Lys Pro 
290 



205 

Thr Ser Cys Gly Val lie Trp Pro 
220 

Tyr Phe Gin lie Gly Tyr Met lie 
235 240 
Phe Tyr lie Gin Thr Tyr Asn Lys 

250 255 
His Leu Lys Asp His Gin Asn Gly 
265 270 
Thr Asn Ser Phe Ser Pro Leu Glu 
285 



<210> 45 
<211> 182 
<212> PRT 

<213> Mortierella alpina 



<400> 45 

Phe Glu Asn Ala Ala Asp His Thr Phe Lys Gly Leu Pro Met Ala Lys 

15 10 15 

Met lie Trp Leu Phe Tyr Phe Ser Lys lie Met Glu Phe Val Asp Thr 

20 25 30 

Met lie Met Val Leu Lys Lys Asn Asn Arg Gin lie Ser Phe Leu His 

35 40 45 

Val Tyr His His Ser Ser lie Phe Thr lie Trp Trp Leu Val Thr Phe 

50 55 60 

Val Ala Pro Asn Gly Glu Ala Tyr Phe Ser Ala Ala Leu Asn Ser Phe 
65 70 75 80 

lie His Val lie Met Tyr Gly Tyr Tyr Phe Leu Ser Ala Leu Gly Phe 

85 90 95 

Lys Gin Val Ser Phe lie Lys Phe Tyr lie Thr Arg Ser Gin Met Thr 

100 105 110 

Gin Phe Cys Met Met Ser Val Gin Ser Ser Trp Asp Met Tyr Ala Met 

115 120 125 

Lys Val Leu Gly Arg Pro Gly Tyr Pro Phe Phe lie Thr Ala Leu Leu 

130 135 140 

Trp Phe Tyr Met Trp Thr Met Leu Gly Leu Phe Tyr Asn Phe Tyr Arg 
145 150 155 160 

Lys Asn Ala Lys Leu Ala Lys Gin Ala Lys Ala Asp Ala Ala Lys Glu 

165 170 175 

Lys Ala Arg Lys Leu Gin 
180 



<210> 46 
<211> 141 
<212> PRT 

<213> Homo sapiens 



<220> 

<221> VARIANT 
<222> (141) ... (141) 

<223> Xaa = Unknown or Other at position 141 
<400> 46 

Asp Thr lie Phe lie lie Leu Arg Lys Gin Lys Leu lie Phe Leu His 
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15 10 15 

Trp Tyr His His lie Thr Val Leu Leu Tyr Ser Trp Tyr Ser Tyr Lys 

20 25 30 

Asp Met Val Ala Gly Gly Gly Trp Phe Met Thr Met Asn Tyr Gly Val 

35 40 45 

His Ala Val Met Tyr Ser Tyr Tyr Ala Leu Arg Ala Ala Gly Phe Arg 

50 55 60 

Val Ser Arg Lys Phe Ala Met Phe lie Thr Leu Ser Gin lie Thr Gin 
65 70 ' 75 80 

Met Leu Met Gly Cys Val Val Asn Tyr Leu Val Phe Cys Trp Met Gin 

85 90 95 

His Asp Gin Cys His Ser His Phe Gin Asn lie Phe Trp Ser Ser Leu 

100 105 110 

Met Tyr Leu Ser Tyr Leu Val Leu Phe Cys His Phe Phe Phe Glu Ala 

115 120 125 

Tyr lie Gly Lys Met Arg Lys Thr Thr Lys Ala Glu Xaa 
130 135 140 



<210> 47 
<211> 241 
<212> PRT 

<213> Mortierella alpina 



<400> 47 
Leu Leu lie Val 
1 

lie Met Lys Asn 
20 

His Asn Phe Cys 
35 

Leu Tyr Glu Ala 
50 

Asp His Thr Phe 
65 

Tyr Phe Ser Lys 

Lys Lys Asn Asn 
100 

Ser lie Phe Thr 
115 

Glu Ala Tyr Phe 
130 

Tyr Gly Tyr Tyr 
145 

lie Lys Phe Tyr 

Ser Val Gin Ser 
180 

Pro Gly Tyr Pro 
195 

Thr Met Leu Gly 
210 

Ala Lys Gin Ala 

225 

Gin 



Leu Ala Tyr Leu 
5 

Phe Glu Arg Phe 

Leu Val Ser lie 
40 

Tyr Gin Ala Asn 
55 

Lys Gly Leu Pro 
70 

lie Met Glu Phe 
85 

Arg Gin lie Ser 

lie Trp Trp Leu 
120 

Ser Ala Ala Leu 
135 

Phe Leu Ser Ala 
150 

lie Thr Arg Ser 
165 

Ser Trp Asp Met 

Phe Phe lie Thr 
200 

Leu Phe Tyr Asn 
215 

Lys Ala Asp Ala 
230 



Val Thr Val Phe 
10 

Glu Val Lys Thr 
25 

Ser Ala Tyr Met 

Tyr Gly Leu Phe 
60 

Met Ala Lys Met 
75 

Val Asp Thr Met 
90 

Phe Leu His Val 
105 

Val Thr Phe Val 

Asn Ser Phe lie 
140 

Leu Gly Phe Lys 
155 

Gin Met Thr Gin 
170 

Tyr Ala Met Lys 
185 

Ala Leu Leu Trp 

Phe Tyr Arg Lys 
220 

Ala Lys Glu Lys 
235 



Val Gly Met Gin 
15 

Phe Ser Leu Leu 
30 

Cys Gly Gly He 
45 

Glu Asn Ala Ala 

He Trp Leu Phe 
80 

He Met Val Leu 
95 

Tyr His His Ser 
110 

Ala Pro Asn Gly 
125 

His Val He Met 

Gin Val Ser Phe 
160 

Phe Cys Met Met 
175 

Val Leu Gly Arg 
190 

Phe Tyr Met Trp 
205 

Asn Ala Lys Leu 

Ala Arg Lys Leu 
240 
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<210> 48 
<211> 217 
<212> PRT 

<213> Mus musculus 



<400> 48 



He 


Val 


Tyr 


Asn 


Phe 


Ser 


Leu 


Val 


He 


Leu 


Ser 


Leu 


Tyr 


He 


Val 


Tyr 


1 








5 










10 










15 




Glu 


Phe 


Leu 


Met 


Ser 


Gly 


Trp 


Leu 


Ser 


Thr 


Tyr 


Thr 


Trp 


Arg 


Cys 


Asp 








20 










25 










30 






Pro 


He 


Asp 


Phe 


Ser 


Asn 


Ser 


Pro 


Glu 


Ala 


Leu 


Arg 


Met 


Val 


Arg 


Val 






35 










40 










45 








Ala 


Trp 


Leu 


Phe 


Met 


Leu 


Ser 


Lys 


Val 


He 


Glu 


Leu 


Met 


Asp 


Thr 


Val 




50 










55 










60 










He 


Phe 


He 


Leu 


Arg 


Lys 


Lys 


Asp 


Gly 


Gin 


Val 


Thr 


Phe 


Leu 


His 


Val 


65 










70 










75 










80 


Phe 


His 


His 


Ser 


Val 


Leu 


Pro 


Trp 


Ser 


Trp 


Trp 


Trp 


Gly 


He 


Lys 


He 










85 










90 










95 




Ala 


Pro 


Gly 


Gly 


Met 


Gly 


Ser 


Phe 


His 


Ala 


Met 


He 


Asn 


Ser 


Ser 


Val 


















105 










110 






His 


Val 


Val 


Met 


Tyr 


Leu 


Tyr 


Tyr 


Gly 


Leu 


Ser 


Ala 


Leu 


Gly 


Pro 


Val 






115 










120 










125 








Ala 


Gin 


Pro 


Tyr 


Leu 


Trp 


Trp 


Lys 


Lys 


His 


Met 


Thr 


Ala 


He 


Gin 


Leu 




130 










135 










140 










He 


Gin 


Phe 


Val 


Leu 


Val 


Ser 


Leu 


His 


He 


Ser 


Gin 


Tvr 


Tvr 

J. _y J. 


Phe 


Met 


145 










150 










155 










160 


Pro 


Ser 


Cys 


Asn 


Tyr 


Gin 


Tyr 


Pro 


Val 


He 


He 


His 


Leu 


He 


Trp 


Met 










165 










170 










175 




Tyr 


Gly 


Thr 


He 


Phe 


Phe 


He 


Leu 


Phe 


Ser 


Asn 


Phe 


Trp 


Tyr 


His 


Ser 






180 










185 










190 






Tyr 


Thr 


Lys 


Gly 


Lys 


Arg 


Leu 


Pro 


Arg 


Ala 


Val 


Gin 


Gin 


Asn 


Gly 


Ala 






195 










200 










205 








Pro 


Ala 


Thr 


Thr 


Lys 


Val 


Lys 


Ala 


Asn 


















210 










215 




















<210> 49 




























<211> 178 




























<212> PRT 




























<213> Mortierella alpina 




















<400> 49 




























Pro 


Thr 


He 


Val 


His 


His 


Thr 


Arg 


Gly 


Phe 


Leu 


Val 


Ala 


Val 


Glu 


Ser 


1 








5 










10 










15 




Pro 


Leu 


Ala 


Arg 


Glu 


Leu 


Pro 


Leu 


Met 


Asn 


Pro 


Phe 


His 


Val 


Leu 


Leu 








20 










25 










30 






He 


Val 


Leu 


Ala 


Tyr 


Leu 


Val 


Thr 


Val 


Phe 


Val 


Gly 


Met 


Gin 


He 


Met 






35 










40 










45 








Lys 


Asn 


Phe 


Glu 


Arg 


Phe 


Glu 


Val 


Lys 


Thr 


Phe 


Ser 


Leu 


Leu 


His 


Asn 




50 










55 










60 










Phe 


Cys 


Leu 


Val 


Ser 


He 


Ser 


Ala 


Tyr 


Met 


Cys 


Gly 


Gly 


He 


Leu 


Tyr 


65 










70 










75 










80 


Glu 


Ala 


Tyr 


Gin 


Ala 


Asn 


Tyr 


Gly 


Leu 


Phe 


Glu 


Asn 


Ala 


Ala 


Asp 


His 










85 










90 










95 




Thr 


Phe 


Lys 


Gly 


Leu 


Pro 


Met 


Ala 


Lys 


Met 


He 


Trp 


Leu 


Phe 


Tyr 


Phe 








100 










105 










110 






Ser 


Lys 


He 


Met 


Glu 


Phe 


Val 


Asp 


Thr 


Met 


He 


Met 


Val 


Leu 


Lys 


Lys 






115 










120 










125 
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Asn Asn Arg Gin lie Ser Phe Leu His Val Tyr His His Ser Ser lie 

130 135 140 

Phe Thr lie Trp Trp Leu Val Thr Phe Val Ala Pro Asn Gly Glu Ala 
145 150 155 160 

Tyr Phe Ser Ala Ala Leu Asn Ser Phe lie His Val lie Met Tyr Gly 
165 170 175 

Tyr Tyr 



<210> 50 
<211> 148 
<212> PRT 

<213> Mus musculus 



<400> 50 

Asn Glu Val Asn Ala Phe Leu Asp Asn Met Phe Gly Pro 

15 10 
Arg Val Arg Gly Trp Phe Leu Leu Asp Ser Tyr Leu Pro 

20 25 
Leu Thr lie Thr Tyr Leu Leu Ser lie Trp Leu Gly Asn 

35 40 45 

Lys Asn Arg Pro Ala Leu Ser Leu Arg Gly lie Leu Thr 

50 55 60 

Leu Ala lie Thr Leu Leu Ser Ala Tyr Met Leu Val Glu 
65 70 75 

Ser Ser Trp Glu Gly Gly Tyr Asn Leu Gin Cys Gin Asn 

85 90 
Ala Gly Glu Gly Asp Val Arg Val Ala Lys Val Leu Val 

100 105 
Phe Ser Lys Leu Val Glu Phe Leu Asp Thr lie Phe Phe 
115 120 125 

Lys Lys Ala Asn Gin lie Thr Phe Leu His Val Tyr His 

130 135 140 

Met Phe Asn lie 
145 



Arg Asp Ser 
15 

Thr Phe lie 
30 

Lys Tyr Met 

Leu Tyr Asn 

Leu lie Leu 
80 

Leu Asp Ser 
95 

Trp Tyr Tyr 
110 

Val Leu Arg 
His Ala Ser 



<210> 51 
<211> 302 
<212> PRT 

<213> Mortierella alpina 



<400> 51 

Phe Met Asp Leu Ala Thr Ala lie Gly 

1 5 
Asp Pro Leu Glu Ala Ala Leu Val Ala 

20 25 
Thr lie Val His His Thr Arg Gly Phe 

35 ■ 40 

Leu Ala Arg Glu Leu Pro Leu Met Asn 

50 ^ 55 

Val Leu Ala Tyr* Leu Val Thr Val Phe 
65 70 
Asn Phe Glu Arg Phe Glu Val Lys Thr 
85 

Cys Leu Val Ser lie Ser Ala Tyr Met 
100 105 
Ala Tyr Gin Ala Asn Tyr Gly Leu Phe 



Val Arg 
10 

Gin Ala 

Leu Val 

Pro Phe 

Val Gly 

75 
Phe Ser 
90 

Cys Gly 



Ala Ala 

Glu Lys 

Ala Val 
45 

His Val 
60 

Met Gin 



Leu Leu 
Gly He 
Glu Asn Ala Ala 



Pro Tyr Val 
15 

Tyr He Pro 
30 

Glu Ser Pro 

Leu Leu He 

He Met Lys 
80 

His Asn Phe 
95 

Leu Tyr Glu 
110 

Asp His Thr 
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115 










120 










125 








Phe 


Lys 


Gly 


Leu 


Pro 


Met 


Ala 


Lys 


Met 


He 


Trp 


Leu 


Phe 


Tyr 


Phe 


Ser 




130 










135 










140 










Lys 


He 


Met 


Glu 


Phe 


Val 


Asp 


Thr 


Met 


He 


Met 


Val 


Leu 


Lys 


Lys 


Asn 


145 










150 










155 










160 


Asn 


Arg 


Gin 


He 


Ser 


Phe 


Leu 


His 


Val 


Tyr 


His 


His 


Ser 


Ser 


He 


Phe 










165 










170 










175 




Thr 


He 


Trp 


Trp 


Leu 


Val 


Thr 


Phe 


Val 


Ala 


Pro 


Asn 


Gly 


Glu 


Ala 


Tyr 








180 










185 










190 






Phe 


Ser 


Ala 


Ala 


Leu 


Asn 


Ser 


Phe 


He 


His 


Val 


He 


Met 


Tyr 


Gly 


Tyr 






195 










200 










205 








Tvr 


Phe 


Leu 


Ser 


Ala 


Leu 


Gly 


Phe 


Lys 


Gin 


Val 


Ser 


Phe 


He 


Lys 


Phe 




210 










215 










220 










Tyr 


He 


Thr 


Arg 


Ser 


Gin 


Met 


Thr 


Gin 


Phe 


Cys 


Met 


Met 


Ser 


Val 


Gin 


225 










230 










235 










240 


Ser 


Ser 


Trp 


Asp 


Met 


Tyr 


Ala 


Met 


Lys 


Val 


Leu 


Gly 


Arg 


Pro 


Gly 


Tyr 










245 










250 










255 




Pro 


Phe 


Phe 


He 


Thr 


Ala 


Leu 


Leu 


Trp 


Phe 


Tyr 


Met 


Trp 


Thr 


Met 


Leu 








260 










265 










270 






Gly 


Leu 


Phe 


Tyr 


Asn 


Phe 


Tyr 


Arg 


Lys 


Asn 


Ala 


Lys 


Leu 


Ala 


Lys 


Gin 






275 










280 










285 








Ala 


Lys 


Ala 


Asp 


Ala 


Ala 


Lys 


Glu 


Lys 


Ala 


Arg 


Lys 


Leu 


Gin 







290 295 300 



<210> 52 
<211> 271 
<212> PRT 

<213> Mus musculus 



<400> 52 



Met 


Asp 


Thr 


Ser 


1 








Gin 


Pro 


Tyr 


Asp 








20 


Glu 


Tyr 


Trp 


Val 






35 




He 


Val 


Val 


Gly 




50 






Gin 


Arg 


Pro 


Leu 


65 








Leu 


Gly 


Thr 


Leu 


Val 


Gly 


Leu 


Lys 








100 


Val 


Val 


Arg 


Phe 






115 




Leu 


Gly 


Asp 


Thr 




130 






Val 


His 


Trp 


Tyr 


145 








Tyr 


Lys 


Asn 


Lys 


Gly 


Val 


His 


Ser 








180 


Leu 


Lys 


His 


Pro 






195 




Leu 


Gin 


Met 


Val 



Met Asn Phe Ser 
5 

Phe Glu Thr Phe 

Ser Ser Phe Leu 
40 

Gin Thr Tyr Met 

55 

He Leu Trp Ser 
70 

Arg Met Trp Lys 
85 

Gin Thr Val Cys 

Trp Ser Phe Leu 
120 

Ala Phe He He 
135 

His His Ser Thr 
150 

Val Pro Ser Gly 
165 

Val Met Tyr Thr 

Asn Leu Leu Pro 
200 

Leu Gly Thr He 



Arg Gly Leu Lys 
10 

Gin Asp Leu Arg 
25 

He Val Val Val 

Arg Thr Arg Lys 
60 

Phe Phe Leu Ala 
75 

Phe Met Ala Thr 
90 

Phe Ala He Tyr 
105 

Phe Leu Leu Ser 

Leu Arg Lys Arg 
140 

Val Leu Leu Phe 
155 

Gly Trp Phe Met 
170 

Tyr Tyr Thr Met 
185 

Met Val He Thr 

Phe Gly He Leu 



Met Asp Leu Met 
15 

Pro Phe Leu Glu 
. 30 

Tyr Leu Leu Leu 
45 

Ser Phe Ser Leu 

He Phe Ser He 
80 

Val Met Phe Thr 
95 

Thr Asp Asp Ala 
110 

Lys Val Val Glu 
125 

Pro Leu He Phe 

Thr Ser Phe Gly 
160 

Thr Met Asn Phe 
175 

Lys Ala Ala Lys 
190 

Ser Leu Gin He 
205 

Asn Tyr He Trp 
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210 215 220 

Arg Gin Glu Lys Gly Cys His Thr Thr Thr Glu His Phe Phe Trp Ser 
225 230 235 240 

Phe Met Leu Tyr Gly Thr Tyr Phe lie Leu Phe Ala His Phe Phe His 

245 250 255 

Arg Ala Tyr Leu Arg Pro Lys Gly Lys Val Ala Ser Lys Ser Gin 
260 265 270 



<210> 53 
<211> 265 
<212> PRT 

<213> Mortierella alpina 



<400> 53 



1 I IX 


7\ -r~ n 


v3 X y 


JT X 1 1; 


1 








tr I. D 


j_ie u 




As n 








20 


V d X 


X i 1 X 


Val 


Phe 






•J J 






Val 


Lys 


Thr 




50 






Ser 


Ala 


Tyr 


Met 


65 








Tyr 


o-L y 


Leu 


ir 1 Ic 


Met 


Ala 


Lys 


Met 








100 


Val 


Asp 


Thr 


Met 






115 




Phe 


Leu 


His 


Val 




130 






Val 


Thr 


Phe 


Val 


145 








Asn 


Ser 


Phe 


lie 


Leu 


Gly 


Phe 


Lys 








180 


Gin 


Met 


Thr 


Gin 






195 




Tyr 


Ala 


Met 


Lys 




210 






Ala 


Leu 


Leu 


Trp 


225 








Phe 


Tyr 


Arg 


Lys 


Ala 


Lys 


Glu 


Lys 








260 



Leu Val Ala Val 
5 

Pro Phe His Val 

Val Gly Met Gin 
40 

Phe Ser Leu Leu 
55 

Cys Gly Gly lie 
70 

Glu Asn Ala Ala 
85 

lie Trp Leu Phe 

lie Met Val Leu 
120 

Tyr His His Ser 
135 

Ala Pro Asn Gly 
150 

His Val lie Met 
165 

Gin Val Ser Phe 

Phe Cys Met Met 
200 

Val Leu Gly Arg 
215 

Phe Tyr Met Trp 
230 

Asn Ala Lys Leu 
245 

Ala Arg Lys Leu 



Glu Ser Pro Leu 
10 

Leu Leu lie Val 
25 

lie Met Lys Asn 

His Asn Phe Cys 
60 

Leu Tyr Glu Ala 
75 

Asp His Thr Phe 
90 

Tyr Phe Ser Lys 
105 

Lys Lys Asn Asn 

Ser lie Phe Thr 
140 

Glu Ala Tyr Phe 
155 

Tyr Gly Tyr Tyr 
170 

lie Lys Phe Tyr 
185 

Ser Val Gin Ser 

Pro Gly Tyr Pro 
220 

Thr Met Leu Gly 
235 

Ala Lys Gin Ala 
250 

Gin 
265 



Ala Arg Glu Leu 
15 

Leu Ala Tyr Leu 

30 

Phe Glu Arg Phe 
45 

Leu Val Ser lie 

Tyr Gin Ala Asn 
80 

Lys Gly Leu Pro 
95 

lie Met Glu Phe 
110 

Arg Gin lie Ser 
125 

lie Trp Trp Leu 

Ser Ala Ala Leu 
160 

Phe Leu Ser Ala 
175 

lie Thr Arg Ser 
190 

Ser Trp Asp Met 
205 

Phe Phe He Thr 

Leu Phe Tyr Asn 
240 

Lys Ala Asp Ala 
255 



<210> 54 
<211> 265 
<212> PRT 

<213> Caenorhabditis elegans 



<400> 54 

Ala Thr His Gly Pro Lys Asn Phe Pro Asp Ala Glu Gly Arg Lys Phe 
15 10 15 
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Phe Ala Asp His Phe Asp Val Thr lie Gin Ala Ser lie Leu Tyr Met 

20 25 30 

Val Val Val Phe Gly Thr Lys Trp Phe Met Arg Asn Arg Gin Pro Phe 

35 40 45 

Gin Leu Thr lie Pro Leu Asn lie Trp Asn Phe lie Leu Ala Ala Phe 

50 55 60 

Ser lie Ala Gly Ala Val Lys Met Thr Pro Glu Phe Phe Gly Thr lie 
65 70 75 80 

Ala Asn Lys Gly lie Val Ala Ser Tyr Cys Lys Val Phe Asp Phe Thr 

85 90 95 

Lys Gly Glu Asn Gly Tyr Trp Val Trp Leu Phe Met Ala Ser Lys Leu 

100 105 110 

Phe Glu Leu Val Asp Thr lie Phe Leu Val Leu Arg Lys Arg Pro Leu 

115 120 125 

Met Phe Leu His Trp Tyr His His lie Leu Thr Met lie Tyr Ala Trp 

130 135 140 

Tyr Ser His Pro Leu Thr Pro Gly Phe Asn Arg Tyr Gly lie Tyr Leu 
145 150 155 160 

Asn Phe Val Val His Ala Phe Met Tyr Ser Tyr Tyr Phe Leu Arg Ser 

165 170 175 

Met Lys lie Arg Val Pro Gly Phe lie Ala Gin Ala lie Thr Ser Leu 

180 185 190 

Gin lie Val Gin Phe lie lie Ser Cys Ala Val Leu Ala His Leu Gly 

195 200 205 

Tyr Leu Met His Phe Thr Asn Ala Asn Cys Asp Phe Glu Pro Ser Val 

210 215 220 

Phe Lys Leu Ala Val Phe Met Asp Thr Thr Tyr Leu Ala Leu Phe Val 
225 230 235 240 

Asn Phe Phe Leu Gin Ser Tyr Val Leu Arg Gly Gly Lys Asp Lys Tyr 

245 250 255 

Lys Ala Val Pro Lys Lys Lys Asn Asn 
260 265 

<210> 55 
<211> 288 
<212> PRT 

<213> Caenorhabdit is elegans 
<400> 55 

Met Ala Gin His Pro Leu Val Gin Arg Leu Leu Asp Val Lys Phe Asp 

15 10 15 

Thr Lys Arg Phe Val Ala lie Ala Thr His Gly Pro Lys Asn Phe Pro 

20 25 30 

Asp Ala Glu Gly Arg Lys Phe Phe Ala Asp His Phe Asp Val Thr lie 

35 40 45 

Gin Ala Ser lie Leu Tyr Met Val Val Val Phe Gly Thr Lys Trp Phe 

50 55 60 

Met Arg Asn Arg Gin Pro Phe Gin Leu Thr lie Pro Leu Asn lie Trp 
65 70 75 80 

Asn Phe lie Leu Ala Ala Phe Ser lie Ala Gly Ala Val Lys Met Thr 

85 90 95 

Pro Glu Phe Phe Gly Thr lie Ala Asn Lys Gly lie Val Ala Ser Tyr 

100 105 110 

Cys Lys Val Phe Asp Phe Thr Lys Gly Glu Asn Gly Tyr Trp Val Trp 

115 120 125 

Leu Phe Met Ala Ser Lys Leu Phe Glu Leu Val Asp Thr lie Phe Leu 
130 135 140 
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Val Leu Arg Lys Arg Pro Leu Met Phe Leu His Trp Tyr His His lie 
145 150 155 160 

Leu Thr Met lie Tyr Ala Trp Tyr Ser His Pro Leu Thr Pro Gly Phe 

165 170 175 

Asn Arg Tyr Gly lie Tyr Leu Asn Phe Val Val His Ala Phe Met Tyr 

18.0 185 190 

Ser Tyr Tyr Phe Leu Arg Ser Met Lys lie Arg Val Pro Gly Phe lie 

195 200 205 

Ala Gin Ala lie Thr Ser Leu Gin lie Val Gin Phe lie lie Ser Cys 

210 215 220 

Ala Val Leu Ala His Leu Gly Tyr Leu Met His Phe Thr Asn Ala Asn 
225 230 235 240 

Cys Asp Phe Glu Pro Ser Val Phe Lys Leu Ala Val Phe Met Asp Thr 

245 250 255 

Thr Tyr Leu Ala Leu Phe Val Asn Phe Phe Leu Gin Ser Tyr Val Leu 

260 265 270 

Arg Gly Gly Lys Asp Lys Tyr Lys Ala Val Pro Lys Lys Lys Asn Asn 
275 280 285 

<210> 56 
<211> 282 
<212> PRT 

<213> Mortierella alpina 
<400> 56 

Ala Ala Leu Val Ala Gin Ala Glu Lys Tyr lie Pro Thr lie Val His 

15 10 15 

His Thr Arg Gly Phe Leu Val Ala Val Glu Ser Pro Leu Ala Arg Glu 

20 25 30 

Leu Pro Leu Met Asn Pro Phe His Val Leu Leu lie Val Leu Ala Tyr 

35 40 45 

Leu Val Thr Val Phe Val Gly Met Gin lie Met Lys Asn Phe Glu Arg 

50 55 60 

Phe Glu Val Lys Thr Phe Ser Leu Leu His Asn Phe Cys Leu Val Ser 
65 70 75 80 

lie Ser Ala Tyr Met Cys Gly Gly lie Leu Tyr Glu Ala Tyr Gin Ala 

85 90 95 

Asn Tyr Gly Leu Phe Glu Asn Ala Ala Asp His Thr Phe Lys Gly Leu 

100 105 110 

Pro Met Ala Lys Met lie Trp Leu Phe Tyr Phe Ser Lys lie Met Glu 

115 120 125 

Phe Val Asp Thr Met lie Met Val Leu Lys Lys Asn Asn Arg Gin lie 

130 135 140 

Ser Phe Leu His Val Tyr His His Ser Ser lie Phe Thr lie Trp Trp 
145 150 155 160 

Leu Val Thr Phe Val Ala Pro Asn Gly Glu Ala Tyr Phe Ser Ala Ala 

165 170 175 

Leu Asn Ser Phe lie His Val lie Met Tyr Gly Tyr Tyr Phe Leu Ser 

180 185 190 

Ala Leu Gly Phe Lys Gin Val Ser Phe lie Lys Phe Tyr lie Thr Arg 

195 200 205 

Ser Gin Met Thr Gin Phe Cys Met Met Ser Val Gin Ser Ser Trp Asp 

210 215 220 

Met Tyr Ala Met Lys Val Leu Gly Arg Pro Gly Tyr Pro Phe Phe lie 
225 230 235 240 

Thr Ala Leu Leu Trp Phe Tyr Met Trp Thr Met Leu Gly Leu Phe Tyr 
245 250 255 
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Asn Phe Tyr Arg Lys Asn Ala Lys Leu Ala Lys Gin Ala Lys Ala Asp 

260 265 270 

Ala Ala Lys Glu Lys Ala Arg Lys Leu Gin 
275 280 

<210> 57 
<211> 278 
<212> PRT 

<213> Drosophila melanogaster 
<220> 

<221> VARIANT 
<222> (235) . . . (235) 

<223> Xaa = Unknown or Other at position 235 



<400> 57 



IT -L 




Lys 


i^Jc; U 


T 1 
1. X tr 


rt O 1 1 


L JC L 


rt o ^ 


He 


Ser 


Val 


Thr 


Pro 


Asn 


T\/T 

1 y X 


Ser 


1 








5 










10 










15 




1 yr 


X J. fc; 


IT 1 itr 


90 


iTi it; 


O X LI 


As n 


Asp 


Phe 
25 


He 


His 


Gin 


Arg 


Thr 
30 


Arg 


Lys 


I rp 




j-ieu 
35 


LI 


7\ Q -n 

O 1 1 


1 rp 


Thr 


1 rp 
40 


Val 


Phe 


i yr 


1 y X 


Cys 
45 


Gly 


He 


1 y X 


Met 


Leu 
50 


Val 


He 


Phe 


Gly 


Gly 
55 


Gin 


His 


Phe 


Met 


Gin 
60 


Asn 


Arg 


Pro 


Arg 


Phe 


Gin 


Leu 


Arg 


Gly 


Pro 


Leu 


He 


He 


Tro 


Asn 


Thr 


Leu 


Leu 


Ala 


Met 


65 










70 










75 










80 


Phe 


Ser 


He 


Met 


Gly 
85 


Ala 


Ala 


Arg 


Thr 


Ala 
90 


Pro 


Glu 


Leu 


He 


His 
95 


Val 


Leu 


Arg 


His 


Tyr 
100 


Gly 


Leu 


Phe 


His 


Ser 
105 


Val 


Cys 


Val 


Pro 


Ser 
110 


Tyr 


He 


Glu 


Gin 


Asp 
115 


Arg 


Val 


Cys 


Gly 


Phe 
120 


Trp 


Thr 


Trp 


Leu 


Phe 
125 


Val 


Leu 


Ser 


Lys 


Leu 
130 


Pro 


Glu 


Leu 


Gly 


Asp 
135 


Thr 


He 


Phe 


He 


Val 
140 


Leu 


Arg 


Lys 


Gin 


Pro 


Leu 


He 


Phe 


Leu 


His 


Trp 


Tyr 


His 


His 


He 


Thr 


Val 


Leu 


He 


Tyr 


145 










150 










155 










160 


Ser 


Trp 


Phe 


Ser 


Tyr 
165 


Thr 


Glu 


Tyr 


Thr 


Ser 
170 


Ser 


Ala 


Arg 


Trp 


Phe 
175 


He 


Val 


Met 


Asn 


Tyr 
180 


Cys 


Val 


His 


Ser 


Val 
185 


Met 


Tyr 


Ser 


Tyr 


Tyr 
190 


Ala 


Leu 


Lys 


Ala 


Ala 
195 


Arg 


Phe 


Asn 


Pro 


Pro 
200 


Arg 


Phe 


He 


Ser 


Met 
205 


He 


He 


Thr 


Ser 


Leu 
210 


Gin 


Leu 


Ala 


Gin 


Met 
215 


He 


He 


Gly 


Cys 


Ala 
220 


He 


Asn 


Val 


Trp 


Ala 


Asn 


Gly 


Phe 


Leu 


Lys 


Thr 


His 


Gly 


Thr 


Xaa 


Ser 


Cys 


His 


He 


Ser 


225 










230 










235 










240 


Gin 


Arg 


Asn 


He 


Asn 
245 


Leu 


Ser 


He 


Ala 


Met 
250 


Tyr 


Ser 


Ser 


Tyr 


Phe 
255 


Val 


Leu 


Phe 


Ala 


Arg 
260 


Phe 


Phe 


Tyr 


Lys 


Ala 
265 


Tyr 


Leu 


Ala 


Pro 


Gly 
270 


Gly 


His 


Lys 


Ser 


Arg 


Arg 


Met 


Ala 























275 



<210> 58 
<211> 286 
<212> PRT 

<213> Mortierella alpina 
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<400> 58 



Val 


Thr 


Gly 


Lys 


Ser 


He 


Asp 


Ser 


Phe 


Val 


Phe 


Gin 


Glu 


Gly 


Val 


Thr 


1 








5 










10 










15 




Pro 


Leu 


Ser 


Thr 


Gin 


Arg 


Glu 


Val 


Ala 


Met 


Trp 


Thr 


He 


Thr 


Tyr 


Phe 








20 










25 










30 






Val 


Val 


He 


Phe 


Gly 


Gly 


Arg 


Gin 


He 


Met 


Lys 


Ser 


Gin 


Asp 


Ala 


Phe 






35 










40 










45 








Lys 


Leu 


Lys 


Pro 


Leu 


Phe 


He 


Leu 


His 


Asn 


Phe 


Leu 


Leu 


Thr 


He 


Ala 




50 










55 










60 










Ser 


Gly 


Ser 


Leu 


Leu 


Leu 


Leu 


Phe 


He 


Glu 


Asn 


Leu 


Val 


Pro 


He 


Leu 


65 










70 










75 










80 


Ala 


Arg 


Asn 


Gly 


Leu 


Phe 


Tyr 


Ala 


He 


Cys 


Asp 


Asp 


Gly 


Ala 


Trp 


Thr 










85 










90 










95 




Gin 


Arq 


Leu 


Glu 


Leu 


Leu 


Tyr 


Tyr 


Leu 


Asn 


Tyr 


Leu 


Val 


Lys 


Tyr 


Trp 








100 










105 










110 






Glu 


Leu 


Ala 


Asp 


Thr 


Val 


Phe 


Leu 


Val 


Leu 


Lys 


Lys 


Lvs 


Pro 


Leu 


Glu 






115 










120 










125 








Phe 


Leu 


His 


Tvr 


Phe 


His 


His 


Ser 


Met 


Thr 


Met 


Val 


Leu 


Cys 


Phe 


Val 




130 










135 










140 










Gin 


Leu 


Gly 


Glv 

VJ J. Jf 


Tvr 


Thr 


Ser 


Val 


Ser 


Trp 


Val 


Pro 


He 


Thr 


Leu 


Asn 


145 










150 










155 
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Leu 


Thr 


Val 
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Val 


Phe 


Met 


Tyr 


Tyr 


Tyr 


Tyr 


Met 


Arq 


Ser 
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170 
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Val 


Arg 


He 


Trp 


Trp 


Lys 


Gin 


Tyr 


Leu 


Thr 


Thr 


Leu 


Gin 


He 


Val 
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Gin 


Phe 
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Leu 
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Gly 


Phe 


He 


Tyr 


Phe 
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Ala 


Tyr 


Thr 


Tyr 






195 










200 
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Phe 


Thr 


Tvr 


Phe 


Pro 


Trp 


Ala 


Pro 


Asn 


Val 


Gly 


Lys 


Cys 


Ala 




210 










215 










220 










Gly 


Thr 


Glu 


Gly 


Ala 


Ala 


Leu 


Phe 


Gly 


Cys 


Gly 


Leu 


Leu 


Ser 


Ser 


Tyr 


225 










230 










235 
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Leu 


Leu 


Phe 


He 


Asn 


Phe 


Tyr 


Arg 


He 


Thr 


Tyr 


Asn 


Ala 


Lys 
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245 










250 
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Lys 
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Lys 


Glu 


Arg 


Gly 


Ser 


Asn 


Phe 


Thr 


Pro 


Lys 


Thr 


Val 


Lys 
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270 
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Gly 
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Pro 
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Ser 
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Lys 
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He 
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<210> 59 




























<211> 261 
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<213> Drosophila melanogaster 


















<220> 






























<221> VARIANT 


























<222> (218) . 


. . . (218) 
























<223> Xaa = 


Unknown 


or Other at 


position 21^ 












<400> 59 
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Trp 


Asn 


Thr 


Leu 


Leu 


Ala 


Met 


Phe 



38/46 



50 55 60 
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He 
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He 
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Arg 


His 


Tyr 


Gly 


Leu 


Phe 


His 


Ser 


Val 


Cys 


Val 


Pro 


Ser 


Tyr 


He 


Glu 










85 










90 










95 




Gin 


Asp 


Arg 


Val 


Cys 


Gly 


Phe 


Trp 


Thr 


Trp 


Leu 


Phe 


Val 


Leu 


Ser 


Lys 








100 










105 










110 






Leu 


Pro 


Glu 


Leu 


Gly 


Asp 


Thr 


He 


Phe 


He 


Val 


Leu 


Arg 


Lys 


Gin 


Pro 






115 










120 










125 








Leu 


He 


Phe 


Leu 


His 


Trp 


Tyr 


His 


His 


He 


Thr 


Val 


Leu 


He 


Tyr 


Ser 




130 










135 










140 










Trp 


Phe 


Ser 


Tvr 


Thr 


Glu 


Tvr 


Thr 


Ser 


Ser 


Ala 


Arq 


Trp 


Phe 


He 


Val 


145 










150 










155 










160 


Met 


Asn 


Tvr 


Cys 


Val 


His 


Ser 


Val 


Met 


Tyr 


Ser 


Tyr 


Tyr 


Ala 


Leu 


Lys 










165 










170 










175 




Ala 


Ala 


Arg 


Phe 


Asn 


Pro 


Pro 


Arg 


Phe 


He 


Ser 


Met 


He 


He 


Thr 


Ser 








180 










185 










190 






Leu 


Gin 


Leu 


Ala 


Gin 


Met 


He 


He 


Gly 


Cys 


Ala 


He 


Asn 


Val 


Trp 


Ala 






195 










200 










205 








Asn 


Gly 


Phe 


Leu 


Lys 


Thr 


His 


Glv 

v-j -I, _y 


Thr 


Xaa 


Ser 


Cys 


His 


He 


Ser 


Gin 




210 










215 










220 










Arg 


Asn 


He 


Asn 


Leu 


Ser 


He 


Ala 


Met 


Tyr 


Ser 


Ser 


Tyr 


Phe 


Val 


Leu 


225 










230 










235 










240 


Phe 


Ala 


Arg 


Phe 


Phe 


Tvr 

J. JF J_ 


Lys 


Ala 


Tvr 


Leu 


Ala 


Pro 


Gly 


Glv 


His 


Lvs 










245 










250 










255 




Ser 


Arg 


Arg 


Met 


Ala 






























260 


























<210> 60 




























<211> 299 




























<212> PRT 




























<213> Homo sapiens 
























<400> 60 




























Met 


Glu 


His 


Phe 


Asp 


Ala 


Ser 


Leu 


Ser 


Thr 


Tyr 


Phe 


Lys 


Ala 


Leu 


Leu 


1 








5 










10 










15 




Gly 


Pro 


Arg 


Asp 


Thr 


Arg 


Val 


Lys 


Gly 


Trp 


Phe 


Leu 


Leu 


Asp 


Asn 


Tyr 








20 










25 










30 






He 


Pro 


Thr 


Phe 


He 


Cys 


Ser 


Val 


He 


Tyr 


Leu 


Leu 


He 


Val 


Trp 


Leu 






35 










40 










45 








Gly 


Pro 


Lys 


Tyr 


Met 


Arg 


Asn 


Lys 


Gin 


Pro 


Phe 


Ser 


Cys 


Arg 


Gly 


He 




50 










55 










60 










Leu 


Val 


Val 


Tyr 


Asn 


Leu 


Gly 


Leu 


Thr 


Leu 


Leu 


Ser 


Leu 


Tyr 


Met 


Phe 


65 










70 










75 










80 


Cys 


Glu 


Leu 


Val 


Thr 


Gly 


Val 


Trp 


Glu 


Gly 


Lys 


Tyr 


Asn 


Phe 


Phe 


Cys 










85 










90 










95 




Gin 


Gly 


Thr 


Arg 


Thr 


Ala 


Gly 


Glu 


Ser 


Asp 


Met 


Lys 


He 


He 


Arg 


Val 








100 










105 










110 






Leu 


Trp 


Trp 


Tyr 


Tyr 


Phe 


Ser 


Lys 


Leu 


He 


Glu 


Phe 


Met 


Asp 


Thr 


Phe 






115 










120 










125 








Phe 


Phe 


He 


Leu 


Arg 


Lys 


Asn 


Asn 


His 


Gin 


He 


Thr 


Val 


Leu 


His 


Val 




130 










135 










140 










Tyr 


His 


His 


Ala 


Ser 


Met 


Leu 


Asn 


He 


Trp 


Trp 


Phe 


Val 


Met 


Asn 


Trp 


145 










150 










155 










160 


Val 


Pro 


Cys 


Gly 


His 


Ser 


Tyr 


Phe 


Gly 


Ala 


Thr 


Leu 


Asn 


Ser 


Phe 


He 










165 










170 










175 




His 


Val 


Leu 


Met 


Tyr 


Ser 


Tyr 


Tyr 


Gly 


Leu 


Ser 


Ser 


Val 


Pro 


Ser 


Met 
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180 

Arg Pro Tyr Leu Trp 
195 

Gin Phe Val Leu Thr 
210 

Cys Thr Phe Pro Leu 
225 

Ser Leu lie Ala Leu 
245 

Lys Gly Ala Ser Arg 
260 

Ser Val Ala Ala Val 
275 

Asn Asn Val Lys Pro 
290 



185 

Trp Lys Lys Tyr lie 
200 

lie lie Gin Thr Ser 
215 

Gly Trp Leu Tyr Phe 
230 

Phe Thr Asn Phe Tyr 
250 

Arg Lys Asp His Leu 
265 

Asn Gly His Thr Asn 
280 

Arg Lys Leu Arg Lys 
295 



190 

Thr Gin Gly Gin Leu Leu 
205 

Cys Gly Val lie Trp Pro 
220 

Gin He Gly Tyr He He 
235 240 
He Gin Thr Tyr Asn Lys 
255 

Lys Asp His Gin Asn Gly 
270 

Ser Phe Ser Pro Leu Glu 
285 

Asp 



<210> 61 

<211> 798 

<212> DNA 

<213> Homo sapiens 



<400> 61 

atgaacatgt cagtgttgac tttacaagaa tatgaattcg aaaagcagtt caacgagaat 60 

gaagccatcc aatggatgca ggaaaactgg aagaaatctt tcctgttttc tgctctgtat 120 

gctgccttta tattcggtgg tcggcaccta atgaataaac gagcaaagtt tgaactgagg 180 

aagccattag tgctctggtc tctgaccctt gcagtcttca gtatattcgg tgctcttcga 240 

actggtgctt atatggtgta cattttgatg accaaaggcc tgaagcagtc agtttgtgac 300 

cagggttttt acaatggacc tgtcagcaaa ttctgggctt atgcatttgt gctaagcaaa 360 

gcacccgaac taggagatac aatattcatt attctgagga agcagaagct gatcttcctg 420 

cactggtatc accacatcac tgtgctcctg tactcttggt actcctacaa agacatggtt 480 

gccgggggag gttggttcat gactatgaac tatggcgtgc acgccgtgat gtactcttac 5.4 0 

tatgccttgc gggcggcagg tttccgagtc tcccggaagt ttgccatgtt catcaccttg 600 

tcccagatca ctcagatgct gatgggctgt gtggttaact acctggtctt ctgctggatg 660 

cagcatgacc agtgtcactc tcactttcag aacatcttct ggtcctcact catgtacctc 720 

agctaccttg tgctcttctg ccatttcttc tttgaggcct acatcggcaa aatgaggaaa 780 

acaacgaaag ctgaatag 798 



<210> 62 
<211> 265 
<212> PRT 

<213> Homo sapiens 
<400> 62 

Met Asn Met Ser Val Leu Thr Leu Gin Glu Tyr Glu Phe Glu Lys Gin 

15 10 15 

Phe Asn Glu Asn Glu Ala He Gin Trp Met Gin Glu Asn Trp Lys Lys 

20 25 30 

Ser Phe Leu Phe Ser Ala Leu Tyr Ala Ala Phe He Phe Gly Gly Arg 

35 40 45 

His Leu Met Asn Lys Arg Ala Lys Phe Glu Leu Arg Lys Pro Leu Val 

50 55 60 

Leu Trp Ser Leu Thr Leu Ala Val Phe Ser He Phe Gly Ala Leu Arg 
65 70 75 80 

Thr Gly Ala Tyr Met Val Tyr He Leu Met Thr Lys Gly Leu Lys Gin 

85 90 95 

Ser Val Cys Asp Gin Gly Phe Tyr Asn Gly Pro Val Ser Lys Phe Trp 
100 105 110 
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Ala Tyr Ala Phe Val Leu Ser Lys Ala Pro Glu Leu Gly Asp Thr lie 

115 120 125 

Phe lie lie Leu Arg Lys Gin Lys Leu lie Phe Leu His Trp Tyr His 

130 135 140 

His lie Thr Val Leu Leu Tyr Ser Trp Tyr Ser Tyr Lys Asp Met Val 
145 150 155 160 

Ala Gly Gly Gly Trp Phe Met Thr Met Asn Tyr Gly Val His Ala Val 

165 170 175 

Met Tyr Ser Tyr Tyr Ala Leu Arg Ala Ala Gly Phe Arg Val Ser Arg 

180 185 190 

Lys Phe Ala Met Phe lie Thr Leu Ser Gin lie Thr Gin Met Leu Met 

195 200 205 

Gly Cys Val Val Asn Tyr Leu Val Phe Cys Trp Met Gin His Asp Gin 

210 215 220 

Cys His Ser His Phe Gin Asn lie Phe Trp Ser Ser Leu Met Tyr Leu 
225 230 235 240 

Ser Tyr Leu Val Leu Phe Cys His Phe Phe Phe Glu Ala Tyr lie Gly 

245 250 255 

Lys Met Arg Lys Thr Thr Lys Ala Glu 
260 265 

<210> 63 
<211> 292 
<212> PRT 

<213> Mus musculus 
<400> 63 

Met Glu Gin Leu Lys Ala Phe Asp Asn Glu Val Asn Ala Phe Leu Asp 

1 5 10 15 . 

Asn Met Phe Gly Pro Arg Asp Ser Arg Val Arg Gly Trp Phe Leu Leu 

20 25 30 

Asp Ser Tyr Leu Pro Thr Phe lie Leu Thr lie Thr Tyr Leu Leu Ser 

35 40 45 

lie Trp Leu Gly Asn Lys Tyr Met Lys Asn Arg Pro Ala Leu Ser Leu 

50 55 60 

Arg Gly lie Leu Thr Leu Tyr Asn Leu Ala lie Thr Leu Leu Ser Ala 
65 70 75 80 

Tyr Met Leu Val Glu Leu lie Leu Ser Ser Trp Glu Gly Gly Tyr Asn 

85 90 95 

Leu Gin Cys Gin Asn Leu Asp Ser Ala Gly Glu Gly Asp Val Arg Val 

100 105 110 

Ala Lys Val Leu Trp Trp Tyr Tyr Phe Ser Lys Leu Val Glu Phe Leu 

115 120 125 

Asp Thr lie Phe Phe Val Leu Arg Lys Lys Thr Asn Gin lie Thr Phe 

130 135 140 

Leu His Val Tyr His His Ala Ser Met Phe Asn lie Trp Trp Cys Val 
145 150 155 160 

Leu Asn Trp lie Pro Cys Gly Gin Ser Phe Phe Gly Pro Thr Leu Asn 

165 170 175 

Ser Phe lie His lie Leu Met Tyr Ser Tyr Tyr Gly Leu Ser Val Phe 

180 185 190 

Pro Ser Met His Lys Tyr Leu Trp Trp Lys Lys Tyr Leu Thr Gin Ala 

195 200 205 

Gin Leu Val Gin Phe Val Leu Thr lie Thr His Thr Leu Ser Ala Val 

210 215 220 

Val Lys Pro Cys Gly Phe Pro Phe Gly Cys Leu lie Phe Gin Ser Ser 
225 230 235 240 
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Tyr 


Met 


Met 


Thr 


Leu 


Val 


He 


Leu 


Phe 


Leu 


Asn 


Phe 


Tyr 


He 


Gin 


Thr 










245 










250 










255 




Tyr 


Arg 


Lys 


Lys 


Pro 


Val 


Lys 


Lys 


Glu 


Leu 


Gin 


Glu 


Lys 


Glu 


Val 


Lys 








260 










265 










270 






Asn 


Gly 


Phe 


Pro 


Lys 


Ala 


His 


Leu 


He 


Val 


Ala 


Asn 


Gly 


Met 


Thr 


Asp 






275 










280 










285 









Lys Lys Ala Gin 
290 



<210> 64 
<211> 299 
<212> PRT 

<213> Mus musculus 



<400> 64 



Met 


Glu 


His 


Phe 


Asp 


Ala 


Ser 


Leu 


Ser 


Thr 


Tvr 


Phe 


Lvs 


Ala 


Phe 


Leu 


1 








5 










10 










15 




Gly 


Pro 


Arg 


Asp 


Thr 


Arg 


Val 


Lys 


Gly 


Tro 


Phe 


Leu 


Leu 


Asp 


Asn 


Tvr 








20 










25 










30 






He 


Pro 


Thr 


Phe 


Val 


Cys 


Ser 


Val 


He 


Tvr 


Leu 


Leu 


He 


Val 


Tro 


Leu 






35 










40 










45 








Gly 


Pro 


Lys 


Tvr 


Met 


Lys 


Asn 


Arg 


Gin 


Pro 


Phe 


Ser 


Cys 


Arg 


Glv 

\_J -L _y 


He 




50 










55 










60 










Leu 


Gin 


Leu 


Tvr 


Asn 


Leu 


Gly 


Leu 


Thr 


Leu 


Leu 


Ser 


Leu 


Tyr 


Met 


Phe 


65 










70 










75 










80 


T vr 


Glu 


Leu 


Val 


Thr 


Glv 


Val 


Tro 


Glu 


Glv 


Lys 


Tvr 


Asn 


Phe 


Phe 


Cys 










85 










90 










95 




Gin 


Gly 


Thr 


Arg 


Ser 


Ala 


Gly 


Glu 


Ser 


Asp 


Met 


Lys 


He 


He 


Arg 


Val 








100 










105 










110 






Leu 


Trp 


Trp 


Tyr 


Tyr 


Phe 


Ser 


Lys 


Leu 


He 


Glu 


Phe 


Met 


Asp 


Thr 


Phe 






115 










120 










125 








Phe 


Phe 


He 


Leu 


Arg 


Lys 


Asn 


Asn 


His 


Gin 


He 


Thr 


Val 


Leu 


His 


Val 




130 










135 










140 










Tyr 


His 


His 


Ala 


Thr 


Met 


Leu 


Asn 


He 


Trp 


Trp 


Phe 


Val 


Met 


Asn 


Trp 


145 










150 










155 










160 


Val 


Pro 


Cys 


Gly 


His 


Ser 


Tyr 


Phe 


Gly 


Ala 


Thr 


Leu 


Asn 


Ser 


Phe 


He 










165 










170 










175 




His 


Val 


Leu 


Met 


Tyr 


Ser 


Tyr 


Tyr 


Gly 


Leu 


Ser 


Ser 


He 


Pro 


Ser 


Met 








180 










185 










190 






Arg 


Pro 


Tyr 


Leu 


Trp 


Trp 


Lys 


Lys 


Tyr 


He 


Thr 


Gin 


Gly 


Gin 


Leu 


Val 






195 










200 










205 








Gin 


Phe 


Val 


Leu 


Thr 


He 


He 


Gin 


Thr 


Thr 


Cys 


Gly 


Val 


Phe 


Trp 


Pro 




210 










215 










220 










Cys 


Ser 


Phe 


Pro 


Leu 


Gly 


Trp 


Leu 


Phe 


Phe 


Gin 


He 


Gly 


Tyr 


Met 


He 


225 










230 










235 










240 


Ser 


Leu 


He 


Ala 


Leu 


Phe 


Thr 


Asn 


Phe 


Tyr 


He 


Gin 


Thr 


Tyr 


Asn 


Lys 










245 










250 










255 




Lys 


Gly 


Ala 


Ser 


Arg 


Arg 


Lys 


Asp 


His 


Leu 


Lys 


Gly 


His 


Gin 


Asn 


Gly 








260 










265 










270 






Ser 


Val 


Ala 


Ala 


Val 


Asn 


Gly 


His 


Thr 


Asn 


Ser 


Phe 


Pro 


Ser 


Leu 


Glu 






275 










280 










285 








Asn 


Ser 


Val 


Lys 


Pro 


Arg 


Lys 


Gin 


Arg 


Lys 


Asp 













290 295 



<210> 65 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Internal Primer R0339 
<400> 65 

ttggagagga ggaagcgacc accgaagatg atg 

<210> 66 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Forward Primer R0317 
<400> 66 

cacacaggaa acagctatga ccatgattac g 

<210> 67 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer RO350 
<400> 67 

catctcatgg atccgccatg gccgccgcaa tcttg 

<210> 68 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse Primer R0352 
<400> 68 

acgcgtacgt aaagcttg 

<210> 69 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R0514 
<400> 69 

ggctatggat ccatgaattc actcgttact caatatg 

<210> 70 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer R0515 
<400> 70 

cctgccaagc ttttaccttt ttcttctgtg ttgag 

<210> 71 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Forward Primer R0541 
<400> 71 

gattactagc agctgtaata c 

<210> 72 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse Primer RO540 
<400> 72 

gtgaatgtaa gcgtgacata a 

<210> 73 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Internal Forward Primer R0728 
<400> 73 

gagactttga gcggttcg 

<210> 74 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Internal Forward Primer RO730 
<400> 74 

tctctgctgc gttgaactcg 

<210> 75 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse Primer R0729 
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<400> 75 

aaagctcttg acctcgaac 

<210> 76 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Reverse Primer R0731 
<400> 76 

aacttgatga acgacacgtg 

<210> 77 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R0719 
<400> 77 

ggttctccca tggaacattt tgatgcatc 

<210> 78 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer RO720 
<400> 78 

ggtttcaaag ctttgacttc aatccttccg 

<210> 79 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R0738 
<400> 79 

aatcaggaat tcatggctca gcatccgctc gttcaac 

<210> 80 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R0739 



<400> 80 




4 



45/46 



ccgcttgtcg acttagttgt tcttcttctt tggcac 



36 



<210> 81 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer RP735 
<400> 81 

cctcctgaat tccaacacta ttcagctttc 30 

<210> 82 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R073 
<400> 82 

taatacgact cactataggg . 20 

<210> 83 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R0819 
<400> 83 

atgatgccat ggagcagctg aaggcctttg 30 

<210> 84 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer RO820 
<400> 84 

cagtctctgc tttaaaacaa gctcgtc 27 

<210> 85 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R0833 



<400> 85 

ggttttacca tggaacattt cgatgcgtca c 



31 
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<210> 86 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer R0832 
<400> 86 

cgacctgcag ctcgagcaca 

<210> 87 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<400> 87 

Asp Thr lie Phe lie lie Leu Arg 

1 5 
Trp Tyr His His lie Thr Val Leu 
20 



Lys Gin Lys Leu lie Phe Leu His 

10 15 
Leu Tyr Ser Trp 
25 



